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His Royal Highness also directs that every Officer of the 
Royal Artillery shall provide himself with a copy thereof. 


By Command of His Royal Highness the Field 
Marshal Commanding-in-Chief. 
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INTRODUCTORY REMARKS. 


Instruction in the service of heavy ordnance, and in the various 
exercises connected therewith, is a subject eo wide that it is 
impossible to enter so far into detail as to provide for every con- 
tingency. 

The object, therefore, of this work has been simply to lay down 
such general principles as may serve as bases of instruction. 

As regards elementary exercises, mounting and dismounting 
ordnance, &c., with a view to creating an intelligent interest in 
the exercise to be performed, the instructor should first explain 
the object in view, the means to be adopted for carrying it out, 
and the nature of the stores required. 

Long explanations are especially to be avoided; the instructor 
should either place each man in the position he is to occupy at 
any given stage of the drill, or himself show how every operation 
in detail should be performed. 

A portion of the lesson should be devoted to theoretical 
instruction, and the instructor should be careful not to dwell too 
long on any point of the drill. 

‘Tn the performance of many of the exercises, no detail of the 
Nos. has been laid down, but it is to be understood that the same 
pomi duties are, as far as possible, to be performed by the same 

os. 

A detachment at gun drill should on no account be permitted 
— to load or lay a gun; drill stores are provided, and ure 

e used. 

No recruit should be allowed to go to practice until he has 
been well instructed in laying guns, boring and fixing fuzes, and 
preparing shell. 

To ascertain that each No. is correctly placed, the instructor 
should occasionally “ prove ” the detachment as follows :— 

At “No. 1 Prove,” “No. 2 Prove,” &c., the No. called on 
should raise his right arm and extend it smartly to the front, haud 
open and as high as the shoulder, thumb upwards; when the next 

o. is called, he drops his hand; at “ Down” the No. last called 
drops his hand. 

On all occasions before giving a word of command, No. 1 
should repeat the number of his gun, the detachments, if there be 
more than one, having been numbered off for that purpose before 
taking post. 

At “ Stand fast,” every No. will remain steady in the position 
in which he is, until “ Go on” is given. - 


to 
to 


2 . 


For further information on the subjects of this Manual, the 
following books may be consulted, viz. : 


Treatise on the Construction of Ordnance, 1877. 

Treatise on Military Carriages, 1876. 

Notes on Ammunition, 1877. 

Hand-book for Field Service, 1878. 

Equipment Regulations, 1877. 

Index to changes in Military Stores, 1878, et seq. 

Notes on moving and mounting 35 and 38-ton guns, 1879. 


PART I. 


Gunnery. 


I. DEFINITION OF GUNNERY TERMS. 


Calibre.—The diameter of the bore. In rifled guns it is 
measured across the lands. 

Azis of the Piese.— An imaginary line passing down the centre 
of the bore. 

Axis of the Trunnions.—An imaginary Ime passing through 
the centre of the trunnions at right angles to the axis of the 


piece. 

Windage.—The difference between the diameter of the bore 
and that of the projectile. 

Trajectory.—The curve described by the projectile in passing 
from the muzzle of the piece to the first point of impact. 

Range.—The distance from the muzzle of the piece to the 
intersection of the trajectory with the line of sight. 

Line of Sight.—An imaginary line passing through the sights 
of the piece and the point uimed at. 

Line of Fire—An imaginary line joining the muzzle of the 
gun and the object fired at. ‘This term would be used instead 
of the preceding one if firing from behind cover or in any 
other case when the sights of the gun are not used. 

Plane of Sight.--The vertical plane passing thrcugh the line 
of sight. 

Angle of Sight.—The angle which the line of sight makes 
with the horizontal plane. 

Angle of Elevation—The angle which the line of sight makes 
with the axis of the piece. 

Quadrant Angle.—The angle which the axis of the piece, 
when laid, makes with the horizontal plane. It is termed 
quadrant elevation or depression according as the piece is Jaid above 
or below the horizontal plane. 

Line of Departure:—The direction in which the projectile is 
moving on leaving the piece, in other words, a tangent to the 
trajectory at the muzzle. 


Plane of Departure.—The vertical plane passing through the 


line of departure. 

Angle of Departure.—The angle between the line of departure 
and the horizontal plane. The excess of the angle of departure 
above the quadrant angle is commonly called the jump.” 


® When a gun is fired, the whole system has a tendency to revolve in a vertical 
pos round the point of the trail or rear trucks; this lifting in front gives rise to 
“jump.” 
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Angle of Projection.—The angle between the line of departure 
and the line of sight. 

Angle of Descent—The angle which a tangent to the trajec- 
ony at first point of impact makes with the horizontal 
plane. 

Lateral Deviation—The perpendicular distance of the point 
of impact of the projectile right or left of the plane of sight. 


Drift.—The constant deflection of a Leip bg from the plane 
of departure due to the rotation imparted by the rifling of the 
piece. It is sometimes termed derivation. 

Point Blank.—A gun is laid point blank when the line of 
sight is parallel to its axis. Point blank range is the range duc 
to the jump of the gun. 

Muzzle Velocity.—The velocity in feet per sccond with which 
a projectile leaves the piece from which it is fi 

Remaining Velocity—The velocity of a projectile at any given 
point of its trajectory. 

Striking Velocity—The velocity of a projectile at the point 
of impact. 

Terminal Velocity.—The maximum velocity which it is pos- 
sible for a given projectile to acquire by falling through the air. 


The following are the natures of artillery fire: 


1. Wıra REFERENCE TO THE VERTICAL PLANE. 


Direct Fire.-—Fire from guns with service charges at all angles 
of elevation not exceeding 15°. 

Indirect or Curved Fire.—Fire from game with reduced charges 
and from howitzers and mortars at angles of elevation not 
exceeding 15°. 

High-Angle Fire.—Fire from guns, howitzers and mortars at 
all angles of elevation exceeding 15°. 


2. Wita REFERENCE TO THE HORIZONTAL PLANE. 


Frontal Fire.—The line of fire perpendicular to the front of 
the object fired at. 

Oblique Fire—The line of fire inclined to the front of the 
object fired at. 

Enjilade Fire.—The line of fire parallel (or nearly so) to the 
front of the object fired at. 

Reverse Fire-—When the rear instead of the front of the 
object is fired at. 
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Gunnery. 


II.—THE GUN. 


The principal questions to be decided in the construction of 
ordnance are the following :— 


1. The best material for ordnance. 

2. The best system of rifling. 

3. Muzzle or breech-loading. 

4. The proportion of weight to calibre. 


1. ‘Long experience has taught us that the metals available 
for the manufacture of guns are practically limited to cast iron, 
wrought iron, steel and bronze. 


Cast tron has great hardness but comparatively little tenacity. 


Wrought iron is comparatively soft but possesses great tenacity 
and ductility. 


Steel has the good qualities of both the preceding without 
their defects, but 1s considered uncertain in its strength by our 
authorities. 


Bronze is soft but tough and tenacious. 


The service rifled guns are now constructed by shrinking 
coils of wrought iron over a tube of steel. The hard metal thus 
forms the bore and the softer wrought iron not only gives sup- 
port to the steel, but prevents the gun bursting ———— in 
case the tube is fractured. 

The 7-pr. mountain gun is the only one which is entirely made 
of steel. 

Many of the Armstrong breech-loaders and the earlier patterns 
of 64-pr. R.M.L. guns are constructed entirely of wrought iron. 

Cast iron strengthened by an internal tube of wrought iron is 
the material of the converted 64-pr. and 80-pr. R.M.L. guns. 

There is one pattern of 7-pr. of bronze. 

All the metals are thus represented in our rifled guns. 

The French* and some other nations have heavy rifled guns 
of cast iron strengthened by hoops of steel over the breech. 

‘he Germans use steel, their heavy guns having hoops of the 
game metal forced or shrunk on over the breech. 

The Austrians have recently adopted the so-called steel bronze 
for their field artillery. The metal is cast in chill and the surface 
of the bore rendered more dense by forcing slightly coned man- 
drils down it. 

Russia used a large proportion of bronze po during the late 
war with Turkey, but has since given Krupp large orders for steel 
guns. 

Many foreign nations have purchased guns from Krupp as well 
as from Sir W. Armstrong, so that specimens of every variety of 
construction may be found abroad. 


® The French guns are lined with steel at the breech end. 
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2. Rie vina. 


The object of rifling a gun is :— 


1. To increase its aeeuracy. 

2. To increase its range. 

3. To enable us to fire a shell of the same weight as that 
of the emoeth-bere gun, from a much lighter gun, or 
a heavier shell from a gun of the same weight. 


1, Accuracy. A shot from a smooth bore leaves the gun rota- 
ting round an axis dependent on the position of the centre of 
gravity of the shot or the portion of the bore last touched. This 
rotation is uncertain in its direction and the deviation due to it 
cannot therefore be corrected. In a rifled gun the grooves im- 
part a definite rotation to the projectile which gives it a lateral 
deviation or drift which, being constant, can be corrected and the 
accuracy of the gun thus increased. 

2. For projectiles of the same weight the resistance of the air 
increases as the square of the diameter. An elongated projectile 
which is kept point first during flight by the rotation imparted to 
it by the rifling will therefore range farther than a spherical one 
of the same weight, For instance, if two 12-lb. shot start with a 
velocity of 1600 feet, the spherical one (4°45 inches in diameter) 
will have a remaining velocity of 753 feet at 1000 yards, whereas 
the elongated shot (3 inches in diameter) will have a remaining 
velocity of 1166 feet at the same range. 

3. The 9-pr. R.M.L. gun of 6 cwt., carries 40 rounds 
and weighs 33 cwt. when equipped for service, aud is a more 
efficient weapon in every way than the 9-pr. S.B. gun of 134 cwt. 
which only carried 32 rounds and weighed equipped for service 
40 cwt. The 16 pr., which throws an 18-lb. shell, weighs 14 cwt. 
less than the 9-pr. S.B. gun. 

The various systems of rifling which have been or are now in 
use, may be classed as fullows :— 


1. Breech-loaders with projectiles having soft metal coating or 
rings, larger in diameter than the calibre of the gun, and forced 
into the grooves on the discharge of the gun. 

Examples. The service Armstrong B.L. and German system. 


2. Breech or muzzle-loaders, with hard projectiles depending 
for their rotation on mechanical fit. 
Examples. The Whitworth and Lancaster systems. 


3. Muzzle or breech loaders with projectiles having a sabot 
attached to their base which is expanded into the grooves on the 
discharge of the gun. 

Examples. The service 6°3-inch howitzer and the new 
Armstrong B.L. guns. 
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i 4. Muzzle-loaders with projectiles having studs or ribs to. fit 
the ves. 
xample. Our present R.M.L. guns, 


1. The first of the above systems centres the projectile the 
most perfectly, če., it leaves the bore with its axis stable. The 
twist of the groeves can therefore be less than in the other 
systems, and the stmin, both on gun and projectile, be propor- 
tionally reduced. The Armstrong system, however, from the 
shape of the grooves and the thickness of the lead coating on 
the projectiles, gives considerable pressures. Lead coated pro- 
jectiles are liable to damage in transport and to deterioration in 
store, they foul the bore, necessitating the use of a lubricant, and 
the lead coating, unless chemically attached, is liable to become 
detached from the projectile in flight. Projectiles fitted with 
copper driving rings have not these disadvantages. 

2. The second system throws an excessive strain on both 
gun and projectile. If the projectile does not fit the bore accu- 
rately it makes indifferent practice, if it does “ jams,” may occur 
in loading. 

3. The third system promises to give many of the advantages 
of the breech-loader, such as centering the shell and consequent 
accuracy, to the muzzle-loading gun. The grooves being 
numerous and shallow and the projectile an easy fit in the bore, 
there is comparatively little strain on the gun. The sabots (or 
rotating gas checks) can be carried separate from the shells, thus 
reducing the chance of injury in transport toa minimum. The 
following practice gives a direct comparison of the 3rd and 4th 
systems. It was carried out at Shoeburyness with two 63-inch 
howitzers, one rifled with 5 plain grooves, uniform twist 1 in 
16 calibres, shell with studs, the other with 20 shallow grooves, 
twist 1 in 100 to 1 in 35 calibres, shell with 4 copper cup-shaped 
sabot or gas check attached to its base. 


Mean Range. — Mean error in 


Charge 4 lbs. f5 groove howitzer 2,871 40:8 3°28 
Elevation 15° | polygroove ,, 3,164 18°6 1°32 
Charge 2 lbs. f5 groove 5 2,159 29:2 7'6 

Elevation 35° | polygroove ,, 2,801 11:0 1:53 


4. The 4th system inciudes all the R.M.L. guns in our service. 
Its defects are that the gun is. weakened by the deep grooves cut 
. into it, and the projectile being imperfectly centred, does not shoot 
well unless the twist of the grooves is greater than would other- 
wise be necessary. The bore of the gun is liable to deterioration 
after a number of rounds by the rush of gas over the shot. This 
defect has been to a great extent overcome by the use of gas 
checks, which are copper discs attached to the base of the shot. 
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By this combination of No. 3 and 4 systema, the shooting of most 
of our heavy guns has been greatly improved, as shown by the 
following practice which was carried out at Shoeburyness on the 
7th May, 1874, from a 9-inch R.M.L. gun, charge 50 lbs. P 
powder, elevation 5°. 


Mean error in | Mean error in 
Mean Range. Range. Direction. 


Yds. 
Palliser shot without gas check .. oe 8°38 
» with gas check = «. oe 0°84 


The various modifications of No. 4 system of rifling in our 
service are :— 

1. The French, applied to the 7-pr. 

2. The modified French, 9-pr. and 16-pr. 

3. The Woolwich, which is also a modification of the French, 
to the 80-pr. and upwards, and also to the 25-pr., 40-pr., and 
8-inch howitzer. 

4. The Shunt. Now nearly obsolete, but still existing in some 
64-pr. guns. 

5. The plain groove. This is really the narrow and dee 
portion of the shunt groove. It is applied to all 64-pr. ——— 
guns, to Mark III. wrought iron 64-pr. and to Mark I. and II. of 
the same calibre when re-tubed. 

To recapitulate. 

There is less strain on a gun: the greater the number of 
grooves, the shallower they are and the less rapid their twist, 
and the more easily the projectile is started. 

The twist must be ept the longer the projectile, the less 
perfectly it is centred, the lower its muzzle velocity, the shorter 
the gun and the longer the range at which it is intended to be 


used. 
The more numerous the grooves the shallower they may be. 


3. MUZZLE ok BREECH-LOADING. 


Muzzle-loading guns have been adopted in the service on 
account of their greater simplicity, a quality which is held to out- 
weigh the advantages claimed for the breech-loaders, the principal 
ones being greater cover for the gun detachments a greater 
accuracy. 

By the adoption of overbank carriages, jointed rammers, &c., ' 
for our siege guns, as much, if not more, cover has been obtained | 
for the detachmenta rosi them than in breech-loading guns, 
and No. 3 system of rifling bids fair to put the muzzle-loaders on 
a par with breech-loaders as regards accuracy of fire. ` 
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4. Proportion or WEIGHT To CALIBRE. 


Two incompatible qualities are required from guns—the 
maximum of effect and the maximum lightness. 

The first involves the use of heavy shells with large bursting 
charges and high velocities. To obtain the velocity large charges 
of powder must be used. The weight of the gun, carriage, &c., 
must therefore be proportionally great. 

The second quality, which is of especial importance in field 
and siege artillery, is opposed to the use of heavy charges with 
heavy shells. Ifa heavy charge is used the shell must be light 
and vice versa. 

Hence the necessity for different calibres and the three natures 
of ordnance, viz., guns, howitzers and mortars. 


III.—THE CHARGE. 


GUNPOWDER AND ITS ACTION IN THE BORE OF a GUN. 


Gunpowder is an intimate mechanical mixture of saltpetre, 
sulphur and charcoal in the following proportions: 75 saltpetre, 
15 charcoal, 10 sulphur. 

It depends for its effect on the elastic force developed by the 
sudden evolution of a large volume of gas. This gas is chiefly 
derived from the combustion of the carbon (charcoal) in the 
oxygen contained in the saltpetre. It would, if it could be fully 
expanded at the moment of explosion, occupy a space about 2,000 
times as great as that of the powder from which it was resolved. 
The action of the sulphur is to lower the point of ignition of 
the powder and toincrease the temperature and rapidity of com- 
bustion, thus increasing the volume of the gases by expansion. 

The great advantage of gunpowder over other explosives (from 
a gunnery point of view) is the comparative slowness of its com- 
bustion, whereby the strain on the gun is reduced, and the 
power we have (by modifying the density, size of grain, &.) of 
regulating the rapidity of this combustion to a very great extent. 

The chief ——— of gunpowder are the smoke and dirt 
attending its explosion. 

The force of fired gunpowder has been very variously 
estimated as a glance at the following table will show :— 


1743. Robins, 1,000 atmospheres, or 6} tons per square inch. 
1778. Hutton, 2,000 atmospheres, or 133 tons per square inch. 
1797, Rumford, 100,000 atmospheres, or 650 tons per square 


inch. 
1859. Piobert, 5,000 to 12,000 atmospheres, or 324 to 78 tons 
per square inch. 
1874. Abel and Noble, 6,400 atmospheres, or 42 tons per 
square inch. 
(A. m.) B 
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When gunpowder is fired in a space entirely confined— 

1. The products of combustion consist of about 57 pet cent. 
by weight of matter, which ultimately assumes the solid form, 
and 43 per cent. by weight of permanent gases. 

2. The gases generated by the explosion occupy (when cooled 
down to the freezing point and at the normal barometric pres- 
sure) about 280 times the volume of the original powder, 


` 3. The temperature of the explosion is about 2,200° C. (4,000° 
Fahrenheit). 
4. The tension of the products of combustion is about 6,400 
atmospheres or 42 tons per square inch. 
5. The composition of the solid residue is very variable. It 
consists principally of the following substances— 


Potassium carbonate (K,CO,) 50 to 60 per cent. 
» sulphate (K,S ox 10 to 15 per cent. 
” hyposulphite (K, O,) 4 to 30 per cent. 
99 monosulphide (K,S) 2 to 19 per cent. 


6. The permanent gases consist of — 


Carbonic anhydride (CO,) about 50 per cent. 
Nitrogen (N) about 33 per cent. 
Carbonic oxide (CO) about 12 per cent. 


and smaller proportions of sulphuretted hydrogen, marsh gas, and 
hydrogen. 
When gunpowder is fired in the bore of a gun— 


1. There isa reduction of temperature due to the expansion of 
the permanent gases, but this is in a great measure compensated 
for by the heat stored up in the liquid residue. 


2. The total theoretic work of popis when indefinitely 
expanded is 486 foot tons per lb. of powder. (The work stored 
up in 1 lb. of coal is about ten times as great.) 


3. The products of explosion, at all events as far as regards the 
proportions of the solid and gaseous products, are the same as in 
the case of powder fired in a close vessel. 

The following are the principal citeumstances which influence 
the force exerted by gunpowder :— 


1. Quality of the ingredients. 

2. Proportion of the ingredients. 

3. Density of the powder. 

4. Hardness of the powder. 

5. Proportion of moisture. 

6. Size of grain. 

7. Amount of space occupied by the cherge in the bore of a 
gun. 

8. Point of ignition of the charge. 

9. Length of bore of the gun. | 
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10. Calibre. 

11. Amount of the charge. 
12. Weight of the projectile. 
13. Windage. 

14, Rifling. 


1, QUALITY OF THE INGREDIENTS. 


One of the greatest difficulties of the powder maker in his 
endeavours to produce an uniform powder is the variability of the 
charcoal. The chemical constitution of the woods from which it 
is produced is affected by the climate in which the wood is grown 
and even by the time of year in which it is cut. The nature 
of the charcoal itself can be modified to almost any extent in 
process of manufacture by varying the heat to which it is sub- 
ge and the length of time it is exposed to this heat. Under- 

arnt charcoal is more easily inflammable, but is more hygro- 
scopic than charcoal which has been burned the usual time. It 
therefore makes a strong powder, but one which is liable to lose 
its strength by absorbing moisture from the air. 

With regard to the other two constituents of powder (sulphur 
and saltpetre) there is no great difficulty in reducing them to a 
pure state and thus ensuring uniformity of quality. 


2. PROPORTION OF THE INGREDIENTS. 


A slight increase in the propertion of sulphur increases the 
rapidity and temperature of combustion, and therefore the pressure. 
A slight diminution in the proportion of saltpetre diminishes both 
velocity ard preseure. 


3. DENSITY OF THE POWDER. 


The denser the grains of a powder, i.e. the higher their specific 
gravity, the more slowly they will burn, the less the pressure 
oy will exert in the bore of a gun and the less the velocity they 
will impart to the projectile. 

In a 10-inch gun a 70 lb. charge gave the following result. 


(A. M.) B2 
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4. HARDNESS. 


Hardness is independent of density ; its effect is to retard the 
ignition of the powder. It can be produced by pressing the 
powder when moist. An excess of moisture would however be 
liable to render the powder grains porous, the water in escaping 
under pressure forming pores in the press cake. A porous 
powder would ignite more easily and burn quicker than a powder 
without pores. 


5. PROPORTION OF MOISTURE. 


The effect of moisture in powder appears to be to reduce the 
temperature of explosion by the steam developed and thus toreduce 
both the pressure and the velocity. a 

Inan 8-inch R.M.L. gun firing a shot of 180 lbs. with a 
charge of 35 lbs., a powder with 0°7 per cent. of moisture gave 
a M.V.of 1545 f. s., and a maximum pressure of 22:02 tons, the 
eame powder with 1°55 per cent. of moisture gave a M.V. of 1495 
f. 8, and a maximum pressure of 17°55 tons. 

An increase of less than 1 per cent. of moisture thus decreased 
the M.V. by 50 feet and the pressure about 20 per cent. 


6. SIZE oF GRAIN. 


The larger the grain the longer each individual one will take 
to burn, bat as the interstices between the grains increase with 
their size there is more space for the flame to pass between them 
and the whole charge will be more rapidly ignited. The pressure 
in the powder chamber will therefore be more uniform with a 
large grained powder. With a small grained powder a large 
volume of gas is generated at the point of ignition of the charge, 
this rushes violently through the interstices of the charge and 
between it and the bore and gives rise to what is called a wave 
action and intense local pressures. 


7. Amount OF SPACE OCCUPIED RY THE CHARGE IN 
THE Bore. 


The greater the space occupied by a given charge in the bore 
of a gun, the less will be beth the pressure and the velocity. But, 
by — the charge at the same time as the amount of space 
per pound of powder occupied by it, the velocity may be increased 
without any corresponding increase of pressure. 
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Pressure on chamber. 
omman | eit] ay. — 
Mean. Maximum, 
set Tons. Tons. 
— of }1301bs.P2..| 24°6 1,450 244 25-4 
— lbs. P 2 300 1,391 19-1 19°9 
D a gua cheek | 180 — 2 30-0 1541 22°4 23-6 
} 8-0 lbs. 28°6 1,686 17-7 
* EMI | 30 be. 37°8 1515 109 
— - $ 3:25 Ibs 87-09 1,552 10:7 
. 3-5 lbs. 36-4 1,609 11°5 


It was also found with the 12-pr. gun that when the 3 Ib. 
charge was rammed to a length of 8 ins. so as to completely fill the 
chamber, the observed velocity at 40 yards from the muzzle was 
1674 f. s., when it was rammed to length cf 11 in. the velocity fell 
to 1535 f. z , 

It is probablo that, with very small grained powders such as 
L.G., the velocity of the projectile would be reduced, instead of 
increased, by allowing the cartridge completely to fill the chamber, 
as the small interstices between the grains would not allow the 
flame to pass with sufficient rapidity to ignite a large proportion 
of the charge before the shot moved. 


8. POINT OF IGNITION OF THE CHARGE. 


It has been found by experiment that the highest velocity is 
obtained by igniting the cartridge at about +4, of its length from 
the rear. The larger the grain ot the powder the less is the differ- 
ence in velocity when the cartridge is ignited at different points. 


9. LENGTH OF BORE OF THE GUN. 


Up to a certain point, which can never be reached in practice 
(i.e. * the retarding forces on the shot equal the acceleratin 
force of the gas), the longer the gun the greater will be the wor 
obtained from a given charge of powder. The effect will be more 
marked with a slow than with a quick burning powder. 

It was found that the muzzle wedy of the 12-inch of 35 tons 
was increased nearlye5 per cent. by adding 3 feet to the length of 
the gun. 

‘The length of muzzle loading guns is limited by considerations 
of loading, &c., that of breech loaders can be increased to almost 
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any desired extent. The latter guns have therefore the advantage 
in this respect. 


10. CALIBRE. 


With the same charge and weight of projectiles, an increase of 
calibre gives an increase of muzzle velocity; the reason being, 
that an increased area of the projectile is exposed to the pressure 
of the powder gas. 


11. AMOUNT OF THE CHARGE. 


When a charge of any description of powder is increased beyond 
a certain limit, wave or local pressures are set up which strain the 
gun unduly without affording an equivalent or useful effect on the 
projectile. 
` The charge may however be increased beyond this limit—pro- 
vided the gun is long enough :— 


a. lf the space occupied per pound of powder is also incxeased. 
B. If a larger grained powder be used. 


12. WEIGHT OF THE PROJECTILE. 


When the weight of the projectile is increased, the velocity is 
reduced, but the pressure only slightly increased. As, however, 
the pressure is exerted for a longer time, it has a more destructive 
effect on the gun. 

It has been found that in the 10-inch gun, with a chatge of 
60 Ibs. R.L.G., the work realised from the powder is only in- 
creased by about 5 per cent. when the weight of the shot is 
doubled. With a charge of 70 lbs. P the work realised is in- 
creased 84 per cent. when the weight of the shot is doubled, but 
when it is again doubled (ʻe. four times its original weight), the 
additional effect is barely 1 per cent. 


13. WINDAGE. 


No experiments have been made to determine the loss of 
velocity in rifled guns with projectiles having different windages. 

Major Mordecai’s experiments with smooth-bore guns showed 
that the loss of velocity by winduge is proportional to the windage. 

The Committee on Explosives found that “ ‘I'he use of copper 
gaa checks in the 38-ton gun, when firing 130-Ib. charges of P 2 
powder, and 800-lb. projectiles, gives an increase in muzzle velocity 
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of about 38 feet per sec. over that obtained with a projectile of 
the same weight with service windage fired with the same charge; 
a gain equivalent to an increase in the length of the bore of about 


three calibres. This increase is evidently due to the sealing of - 


the windage by the gas check, whereby the pressure in the powder 
chamber is increased slightly, while there is also an increased 
pressure on the base of the shot.” 


There is also an escape of gas through the vent when a gun . 


is fired, by which a small proportion of velocity is lost. 


14. RIFLING. 


Experiments seem to show that there is little difference in 
either yelocity or pressure in a smooth bore and a rifled gun of 
the same calibre, and firing the same charge and weight of 
projectile. 


It has been calculated that the increase of pressure due to- 


rifling in the 10-inch gun is only ‘08 ton per square inch, 


IV.—INSTRUMENTS FOR MEASURING PRESSURE 
AND VELOCITY. 


The force of fired gunpowder is estimated by the pressure it 
produces in the bore of the gun, and the velocity it imparts to the 
projectile. The object sought after in all recent experiments, is 
to obtain the maximum velocity and minimum pressure. The 
Committee on Explosives have laid down 25 tons per square inch 
as the maximum pressure allowed in heavy guns. 

The instruments that have been used to measure these effects 
are the following :— 


1. INSTRUMENTS FOR MEASURING THE PRESSURE OR 
VELOCITY IN THE BORE OF a GUN. 


In 1845, General Cavalli proposed to measure the pressure in 
the bore by screwing a series of small barrels into the gun, at 
various distances from the bottom of the bore. Balls were in- 
serted in these barrels, and by measuring the velocity imparted to 
them by the charge of the gun, the pressure in the bore was 
calculated. General Cavalli appears to have estimated the pressure 
at a very high rate. 

In 1854 a Prussian Artillery Committee tried a modification 
of Cavalli's plan, in field guns, and obtained some fairly reliable 
results. 
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About 1857, Major Rodman invented his pressure gauge. 
This consists of a tube screwed into the gun in any required 
position, the open end of the tube being flush with the bore. The 
upper part of the bore of the tube is enlarged, and contains a gas- 
ight piston, which carries a knife; a piece of copper is pressed 
tightly against the knife by a screw, which closes the upper end 
of the tube. When the gun is fired, the knife is forced into the 
copper, and the indent produced is a measure of the pressure on 
the base of the piston. The Committee on Explosives found that 
no great dependence could te placed on the results obtained with 
the Rodman gauge, for the following reasons: “ The shape and 
size of the coppers and knives render it imperative to place them 
at the upper extremity of the plug, and consequently on the 
exterior of the gun; the gas has therefore a considerable space to 
travel through between * powder-chamber and the instrument; 
thus, before reaching the latter, it has attained a high vis viva, 
especially in quick burning powders; this is transferred to the 
knife, and the recorded pressures are therefore always much higher 
than should be the case. This was clearly shown by placing a 
copper cylinder in one of the Rodman gauges, and comparing its 
compression with that of a similar cylinder taken from the crush- 
ing instrument.” The pressures shown were 40 and 22} tons per 
square inch respectively. 

The above-mentioned defects of the Rodman gauge led the 
Committee to devise a modification of it, which has been used in 
all their experiments. It is called the “crusher” gauge, vide 
R.G.F. Treatise on Ordnance, page 338. Instead of the knife 
and copper, there is a piston and small copper cylinder, the 
pressure being measured by the compression of the latter. The 
diameter of the working parts of the instrument is also 
reduced, and permits of their being placed near the surface of 
the bore. Crusher gauges have also been applied to the bases of 
projectiles, and (in service guns) fitted to copper cups placed at 
the bottom of the bore. 

The chronoscope, invented by Captain A. Noble, is intended 
to measure the velocity of a Boen si at various points in the 
bore, whence the pressures necessary to produce the observed 
velocities may be calculated. 

This instrument consists of a number of thin discs, 36 inches 
in circumference, keyed to a shaft and made to revolve at a high 
and uniform velocity—usually arranged at about 1,100 inches a 
second. Each disc is furnished with an induction coil, the primary 
wire from which is conveyed to any point in the gun where we 
may wish to record the instant at which the shot passes. At each 
euch point there is a special contrivance by which the shot, in 
passing, severs the primary wire, thereby causing a discharge from 
the secondary. The spark records itself on the edge of the disc. 
The instrument is capable of recording the millionth part of a 
eecond, and when in good working order, the error should not 
exceed four or five millionths of a second. 
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2. INSTRUMENTS FOR MEASURING THE VELOCITY OF A 
PROJECTILE OUTSIDE THE BORE OF A GUN. 


Of the various instruments for taking the velocity of projec- 
tiles before the application of electricity to this purpose, the most 
notable is the ballistic pendulum invented by Robins in 1743. It 
consisted of an iron plate faced with wood and suspended from a 
tripod. The gun was fired at the pendulum and the velocity of 
the ball computed from its oscillations. 

Ballistic pendulums on the eame principle but with many 
improvements were subsequently made both in this country and 
abroad. One as lately as 1855 by Messrs. Armstrong & Co. 

Wheatstone was the first (in 1870) to propose the application 
of electricity to measure the velocity of projectiles, and his idea was 
quickly taken up, but the early instruments were nearly all very 
complicated, and their results could not always be depended upon. 

Major Navez of the Belgian Artillery was the first to —— 
a really efficient instrument. Its principle is as follows: the shot 
passes through two screens placed a certain distance apart, and 
successively breaks two electrical circuits, the first break causes n 
suspended pendulum to fall, the second clamps a pointer attached 
to the pendulum. The position of the pointer on a graduated arc 
is read and from this the velocity of the shot is calculated. 

This instrument was subsequently improved in its details by 
Col. Leurs, and was then known as the Navez-Leurs chronograph. 

It is now superseded by a chronograph invented by Major Le 


` Boulengé, also of the Belgian Artillery. The Le Boulengé chro-' 


nograph differs from the Navez chiefly in the substitution of a 
freely falling weight for the pendulum. By means of a scale the 
velocity of the shot can be read off at once without any calculation. 

In the above three instruments the velocity of the shot can 
only be measured between two points, in the two following, it can 
be measured between any number of points. 

Professor Bashforth’s chronograph (used by him in his investi- 
gation on the resistance of the air to the motion of projectiles) 
consists of a vertical cylinder which is made to revolve. Close to 
the cylinder is a small platform, carrying two electro magnets and 
a marker in connection with each, which, when the instrument is 
set in action is alluwed to descend slowly. 

The markers are in contact with the cylinder and thus describe 
a spiral on it. One of the markers is connected with a clock and 
records seconds of time, the other is connected with the ecreens 
and records the passage of the shot through each screen. 

The shot in passing through each screen breaks and almost 
instantaneously remakes the current, causing the marker to make a 
slight deviation from the spiral. After the round is fired the paper 
with which the cylinder is covered is removed and the velocity of 
the shot at the various screens calculated from a comparison oft the 
screen and time records. l 
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Captain Watkin’s —— consists of two upright brass 
cylinders, which are blackened before an experiment. A metal 
weight is suspended by an electro et between the cylinders. 
The registration is effected by sparks from an induction coil during 
the free fall of the weight. The action of the instrument is this :— 
“The weight being released a short time before the gun is fired, 
descends between the cylinders; the shot, on passing through the 
first screen, breaks the continuity of the primary wire of the coil, 
thus causing an induced spark to pass from one cylinder to the 
other through the brass wire of the weight—this being its shortest 
path. A minute spot registers the exact position of the weight at 
that moment. The weight continuing to fall, as the shot passes 
the second screen (the primary ourrent being in the meantime re- 
established) the same result follows; and so for any number of 
screens. ‘Che distance between the spots, as read off on the 
velocity scale, gives the time taken by the shot to pass the various 
screens. By means of the calculating scale the velocity may be at 
once ascertained for any distance between screens. For a fresh 
experiment all that is required is to turn the cylinders slightly 
round and again suspend the weight.” 


V.—THE PROJECTILE. 


1. FORCES ACTING ON A PROJECTILE IN THE BORE oF A GUN. 


These have already been treated of in the last section. They 
may be briefly summed up as follows :— 


a. The Force of Projection of the Powder-Gas. 


The forward velocity, or velocity of translation, attained by a 
projectile at the muzzle of a gun, is due to the sum of the pres- 
sures of the powder-gas during its passage through the bore. 
The more gradually this * imparted to the — the 
less will be the strain upon it, The object sought after in recent 
experiments is to distribute, as far as possible, the pressure over 
the whole length of the bore and to obtain the maximum work 
from a given charge of powder without undue strain on either gun 
or projectile. A theoretically perfect result would be obtained if 
the last atom of powder were converted into gas as the projectile 
was leaving the muzzle. 


b. The Rotation imparted to the Projectile by the Grooves. 


There is less strain on a projectile the greater the number of 
the grooves, the less their twist and the more gradually the rota- 
tion is imparted. 
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The force required to produce a given rotation being definite, 
the greater the number of grooves the less will be the strain 
exerted by each individual one on the driving surfaces of the 
projectile. 

It is the first blow of the powder-gas that exerts a destructive 
effect on the projectile, the more easily therefore the latter can be 
started the less the strain on it. Hence the advantage of the 
increasing over the uniform twist. There is, however, a eligbt loss 
of velocity with the increasing twist due apparently to two 
causes—(a) the friction between the edges of the grooves and 
driving surfaces of the projectile is greater, the pressure between 
them being distributed more uniformly throughout the bore, 
although the maximum pressure is much less; (b) the facility 
with which the projectile can move leads to less powder being 
burned before it starts and the total pressure in the bore is 
therefore somewhat less. 

Tf a projectile is not perfectly centred it is liable in its passage 
AR: the bore to be driven violently from side to side of it. 
It is thus unduly strained and its axis becomes unstable. 


2. FORCES ACTING ON A PROJEOTILE DURING FLIGHT. 


The chief forces acting ona projectile during its flight are—- 


a. The force of projection. 
b. The force of gravity. 
c. The resistance of the air. 


If a projectile were acted on by the force of projection alone, 
it would (by the first law of motion) proceed in a straight line and 
pass over equal spaces in equal times. The force of gravity how- 
ever causes the projectile to fall with a constantly accelerating 
velocity, so that, were it moving in vacuo, it would describe a curve 
instead of a straight line. This curve is parabola. 

But the resistance of the air, which, according to Professor 
Bashforth’s experiments, varies approximately as the cube of the 
velocity,* the square of the diameter and inversely as the weight, 
further varies the form and renders the calculation of the elements 
of the trajectory a complicated mathematical problem. Most 
practical questions can however be comparatively easily worked 
out by means of Professor Bashforth’s tables. 


‘ We 
It is evident that (the resistance of the air varying as W) if 


two projectiles are of equal diameter and start with the same 
muzzle velocity, the heavier will lose its velocity more slowly and 


® For velocities between 1100 and 1400 f. s., for higher velocities the resistance 
varies nearly as the square of the velocity, and for lower velocities at a higher 
power than the cube. 
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range the further. Or if the two projectiles are of the same 
weight but of different diameters, the one with the smaller diameter 
will have the advantage. 

This is well shown in the following range table, which gives a 
comparison between the shooting of a 12-pr. S.B. and a 12-pr. 
M.L.R. gun. 


Gun. Muzzle Velocity. Range and Elevation, 
1° 8° 5° ° 9° 
12-pr. S.B. .. 1,769 700 1,200 1,600 2,250 2,250 
12-pr. R.M.L. 1,700 1,200 2,143 2,917 3,672 4,350 


The remaining velocity of the two projectiles at 2000 yards 
would be 


12-pr. S.B... .. .. 506 f. 8. 
12-pr. R.M.L. ee ee 977 f. 8. 


The momentum of the elongated projectile is thus nearly 
double that of the spherical one at 2000 yards, though it started 
at a slightly lower velocity. 

If the weight of the elongated projectile were reduced from 
12 to 9 lbs., its diameter and muzzle velocity remaining the same, 
its remaining velocity at 2000 yards would be 890 f. s., thus show- 
ing the disadvantage of reducing the weight of the projectile. 


The weight of a rifled projectile can be increased, 


1. By an increase of its length. 
2. By an increase of its density. 


The length of a shell is limited by the strength of its walls. 

The pressure of the powder-gas is directed on the base of the 
shell. lf the pressure therefore is high and the shell long, there 
will be a tendency in the walls to “set up” and premature explo- 
sions may occur. With the low charges employed in howitzers 
and consequently small pressures the length oft the shell may be as 
much as four calibres without danger, but with service charges in 
guns it has been found in practice necessary to limit the length of 
the shells to from two and a half to three calibres.* 

Shot are now only used in heavy or siege guns for battering 
purposes. A high velocity is necessary, and the weight and con- 
sequently length of the shot thus depend on the battering charge 
of the gun and the velocity desired to be attained. The shot in 
our service vary in length between 2} and 2} calibres. 

If a shot and a shell of the same calibre were both of the 
tame length, the shot from its greater weight would keep up its 
velocity the longer. In practice however shells are made of 
greater length than shot to compensate for their smaller density. 


® Except 7-inch double shell, which is four calibres long nearly 
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The density of a shot may be increased by making it of heavier 
material. A case shot therefore with iron balls would be a less 
powerful projectile than one of similar weight with lead balls. 

The resistance of the air also varies according to the shape of 
the head of the projectile, a flat head meeting with most resistance 
and an ogival head (the form adopted in our service) the least. 

Of other causes which affect the flight of rifled projectiles the 
following may be noticed :— 

d. The rotation due to rifling. 
e. The rotation of the earth. 

d. A projectile fired from a rifled gun has a permanent deflec- 
tion or “drift” in the direction of its rotation. This is chiefly 
due to the fall of the projectile by gravity causing the air to be 
more dense underneath it than at the sides and top, and thus form- 
ing a cushion on which it rolls. 

The guns in our service have a right-handed twist, the pro- 
jectiles therefore drift to the right, the amount of drift depending 
on the speed of rotation. Any cause therefore which diminishes 
the speed of rotation (such as unsuitable form of head, instability 
of axis, &c.) will also diminish the drift. 

In service guns the drift is corrected by the insertion of the 
tangent scale at an angle to the left instead of vertically. 

e. The rotation of the earth affects the lateral deviation of 
projectiles to a certain extent. The question has been investigated 
mathematically, and it is found that in the northern hemisphere 
the deviation is always to the right in whatever direction the gun 
may be fired. 


3. VARIABLE FORCES ACTING ON A PROJECTILE. 


All the above forces and causes of deviation will already 
have been ascertained and their effects noted and allowed for before 
a gun is issued for service, they will not therefore come under the 
cognizance of the practical gunner. There are however other 
causes of deviation which must be observed and corrected to 
ensure accurate shooting. 

The following are the principal: 

a. Variability of the effect of the charge due to, 


1. Incorrect weighing. 

2. Variation in the strength of the powder. 

3. State of the atmosphere, especially as resards 
moisture. 


b. Variability of space occupied by the cartridge in the bore. 

c. Difference of level of wheels. 

d. Force and direction of wind. 
a. The only way to correct variations in the streigth of 
powder, which are sometimes very great, is carefully to mix the 
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powder before the cartridges are made up. This is not a very 
difficult matter with the small charges used in field guns and 
howitzers, and the better practice that will be obtained amply 
compensates for the time and trouble involved in the operation; 
extreme care in weighing out the charges (especially for howitzers) 
cannot be too strictly enforced. j 

A long continuance of wet weather will cause the cartridges 
(unless stored in magazines) to absorb a certain amount of moisture, 
which will cause a reduction in muzzle velocity and consequently 
in range. The contrary effect will take place in dry weather, 
especially in hot climates. As, however, from this cause all the 
cartridges in the limber boxes would be nearly equally affected, 
it is an easy matter to make the necessary correction by giving 
more or less elevation to the gun. 

b. If the shell is not rammed home exactly to the same spot 
each round, the shooting will be injuriously affected. The greater 
the space occupied by the cartridge the less will be the range. 

It is important, therefore, that the mark on his rammer always 
coincides exactly with the muzzle of the piece. 

c. If the gun wheels (or trunnions) are not level when the 
gun is fired the shell will deflect towards the lowest side. It is 
difficult to ascertain any small difference of level by the eye. 
Guus on travelling carriages will, however, probably be fitted with 
a “ deflector,” a small pendulum hanging to the axletree, by means 
of which the difference of level can be read off. Rifled howitzers 
have cross planes cut on the top of the B coil and button, on 
which a quadrant can be placed. The rule for correction is to 
multiply the number of inches difference of level by the number 
of degrees of elevation at which the gun is to be fired for the 
number of minutes deflection necessary, or if a quadrant is 
employed, 


No. of minutes difference of level x No. of degrees elevation 
60 


for minutes of deflection. 

In practice, if great accuracy is required, it will be found 
better to level the wheels approximately, if they are much out, 
than to lay off the target. 

d. Wind has considerable effect on the deviation. According 
to its direction it may increase or ređuce the range, or deviate the 
projectiles right or left. If gusty, and of great force, it is im- 

ssible to make any correction for it, and the shooting will be 
ad, specially at long ranges or with low charges. 

If, however, the wind is fairly constant in direction and force 
the uona corrections can be made on the tangent or deflection 

e. No formula can be given for this correction as the force 
of the wind must be judged, no instrument for this purpose being 
available. A little practice will however enable a No. 1 of 
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ordinary intelligence to obtain a very close approximation to the 
r correction, and tho second round would be corrected by 
the result of the first. 


4. EFFECT OF PROJECTILES. 
A. Common Sheil. 


Common shells may be used :— 


1. To destroy the “ personnel” and “ matériel” of the 
enemy. 
2. To destroy earthworks, buildings, &c. 

1. In the first case the shell depends for its effect on the striking 
force of the splinters into which it bursts. A high velocity and a 
considerable number of good sized splinters are the principal re- 
quirements for this nature of fire. 

To obtain the maximum effect from common shells against 
troops in the open they should be burst close up to or, if the 
troops are in column or other deep formation, on the head of the 
column. Against troops behind cover (field entrenchments, &c.) 
the crest of the parapet or other covering obstacle should be the 

int aimed at. Against guns, limbers, &c., the shells should not 
made to burst short, but an endeavour be made to obtain direct 
hits. 

Percussion fuzea should be used in all but very exceptional 
cases, such as when the ground in front of the enemy is very soft, 
and prevents the fuzes from acting or smothers the bursts, or if 
the troops fired at are in euch a position that the splinters of sheils 
burst on graze pass over their heads. 

2. When employed for the destruction of earthworks, maga- 
zines, buildings, &c., the common shell depends for its effect on 
its striking velocity (and consequent penetration) combined with 
the explosive force of its bursting charge. 

Several kinds of fire may be employed :— 

a. Direct fire from guns to destroy— 

1. Earthworks. 


b. Indirect or curved fire from guns or howitzers to destroy— 
1. Earthworks, bombproofs, &c. 
2. Masonry. 
c. High-angle fire from howitzers and mortars to destroy— 
1, Earthworks, magazines, &c. 
2. Masonry (roofs of casemates, &c.). 
3. Ships’ decks. 
a. 1. In breaching a — by direct fire the upper part of it 
should be the point aimed at, and the point of impact then gradually 
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lowered so as to cut down the parapet from the top. It has been 
found that shells bursting low down in a parapet do but little 
damage, they throw up a certain amount of earth which is apt to 
fall back again into its original place. 

R.L. percussion fuzes should be used for this nature of fire 
whenever practicable. Pettman fuzes only act on direct impact ; 
every shell that grazed short or on the top of the parapet would 
therefore be blind. R.L.P. fuzes on the other hand act on graze, 
shells bursting on the parapet {and to a certain extent those 
bursting short) would therefore be effective against the men and 
material behind it. 

2. Direct fire at masonry is either for demolition or for breach- 
ing. In the former case the shells would be distributed over the 
whole or the greater part of the surface of the wall or building 
intended to be destroyed. 

In the latter case, if circumstances — a regular breach 
may be made as follows: A horizontal cut, the width of the 
proposed breach, is formed at about one-third the height of the 
wall from the bottom, and when the wall has been cut through 
vertical cuts from the extremities of the horizontal cut to the top 
of the wall are made to bring it down. If the range is too great 
or the accuracy of the guns employed insufficient to form a regular 
breach as above described, the wall may be breached by demolition, 
but this involves a larger expenditure of ammunition. 

At the siege of Soissons, in 1870, a practicable breach 27 yards 
wide at the top was mede by demolition in 1,000 rounds from 15 
centimetre (5°9-inch) guns, from arange of 1,804 yards. The 
wall breached was 4'1 feet thick at the top and 9°8 feet thick at 
the bottom, and inclined at an angle of 45 degrees to the line of fire. 

It has been found by experiment that common shells when 
fired directly into masonry explode on impact, even when not 
fuzed. They would therefore as a rule be fired filled and plugged 
until the outer surface of the wall was destroyed, and there was 
risk of the shells parag into the earth in rear. Pettman 
or delayed action percussion fuzes would then be used. 

3. Common shells when fired at wooden or iron unarmoured 
ships would be fuzed with Pettman G.S. fuzes. 

The heavier natures of common shell are also effective at short 
ranges against ironclad ships of the ‘ Warrior” class. The shell 
breaks up in passing through the armour and the bursting charge 
ignites. 

b. 1. The accuracy obtainable by curved fire being, as a rule, 
less than that with direct fire, the angles of descent greater and 
the shells heavier, no attempt can be made to cut down the 
parapet from the top. The shells should, as far as possible, be 

itched on to the exterior or superior slopes of the work, and burst 
by percussion fuzes (sensitive). 

2. Breaching by indirect fire would, as a rule, be by demolition 
and not by the formation of regular cuts. Sensitive percussion 
fuzes would be used. 
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If the conditions for accuracy are sufficiently favourable, a 
regular breach may be made, as was done at the siege of Strasbourg, 
in 1870. 15-centimetre guns, with a charge of 2°9 lbs. and eleva- 
tion of 4° 23’ to 4° 26’, were employed at a range of 853 yards. 
The wall was 27 feet high, 5-45 feet thick at the top, and 12°3 feet 
at the bottom. 

The horizontal cut was clean and regular at about onc-third the 
height of the wall from the bottom. After the formation of the 
vertical cuts, the wall was thrown down in two large pieces. 

A practicable breach was thus formed in 600 rounds. 

c. 1. At angles of elevation sufficiently great to prevent the 
ricochet of the shells after impact (about 20° and upwards), the 
maximum effect at earthworks, magazines, &c., will be obtained b 
delaying the bursts of the shells till they have obtained their full 
penetration. For this purpose either detayed action percussion 
fuzes or time fuzes bored long so as to burst the shells from one 
to two seconds after impact, may be employed. If the elevation 
is less than 20° many of the shells will ricochet and their effect 
would be lost were the burst delayed. The best results will then 
be obtained by the use of ordinary percussion fuzes. 

2. At Eastbourne in 1876 common shells, 355 lbs. in weight, 
fired from the 10-irch R.M.L. howitzer from a range of 3,000 
yards, with a charge of 11 lbs. and elevation of about 32%, prc- 
duced hardly any etfect on the roofs of casemates (brick arches and 
iron girders with a concréte covering from 2} to 34 feet thick). 
The maximum penetration obtained was 12 inches. With the 
8-inch howitzer on the same occasion the effect, as might be 
expected, was less. 

These results are confirmed by the German experience at the 
siege of Paris, where strong casemate arches, 2°5 feet thick, with 
an earth covering 2°6 feet thick, were found to be proof against 
15 and 21-centimetre (5°9-inch and 8°27-inch) shells. 

The only way to obtain increased penetration is to increase the 
elevation. The Germans found that the penetration of howitzer 
shells fired at elevations between 40° and 60° was nearly double 
that at 30° elevation. This has been verified by recent experiments 
at Shoebury ness, 


B. Shrapnel Shell. 


Shrapnel chells are used exclusively against the personnel of the 
enemy. They depend for their effect on the striking velocity of 
the balls and splinters disengaged from the shells on bursting. 
The higher the velocity the more effective the shell, because, not 
only is the angle of descent for a given range less and the space 
covered by the balls therefore greater, but the penetrative power 
of the balls is also increased. 

The bursting charge of a shrapnel shell should nut be more 
than sufficient to open it, or the balls will be dispersed to too 

eat an extent. The cone of dispersion of our field shrapnel 
as been found to be about 8° at medium ranges. That is to 
(A. M.) c 
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say a front of 14 yards would be covered by a shell bursting 100 
yards short, and so on in proportion. 

Time fuzes are nearly exclusively used with shrapnel. With 
percussion fuzes, not only is the velocity of the shell reduced by 
the graze, but as it rises hod the graze before bursting, the balls 
are thrown upwards and reach the ground with a greatly reduced 
velocity. 

The principal circumstances that limit the effective range of 
shrapnel are— 

1. The penetrative power of the balls. 
2. The time of burning of the fuze. 
3. The angle of descent of the shells on bursting. 

1. We may take it for granted that a ball which will perforate 
or lodge in a 2-inch deal target would kill or disable a man. 

— are but few data on the subject, but the following will 
suffice :— 

The 7-pr. R.M.L. steel gun of 150 lbs. weight, fired with a 
charge of 6 oz. and time shrapnel, put a small proportion of balls 
through a row of 2-inch targets at 800 yards. The shells burst 
from 50 to 100 yards short. The velocity of the heavier balls on 
striking the target was therefore from 500 to 550 feet per second. 

We will assume 500 feet per second to be the lowest effective 
striking velocity of shrapnel bullets.* The remaining velocity ot 
the 9-pr. shrapnel at 4,000 yards is 626 .f. s., and that of the 16-pr. 
at 5,000 yards is 617 f.s. As far then as the penetrative power 
of the balls is concerned, the shells will be effective at these 
ranges when burst within 100 yards of the objects if filled with 
1-oz. balls, or within 75 yards of it if filled with 4-oz. balls. The 
heavier the shell the longer it will retain itz velocity. Shrapnel 
from siege and heavy guns will therefore be effective at longer 
ranges than the above. 

2. The limit of the 9-sec. fuze in the 16-pr. is 3,100 yards, and 
in the 9-pr. 2,900 yards. The 15-sec. fuze now introduced has 
increased the effective range of shrapnel from these guns to 
4,200 and 3,800 yards respectively. 

3. The angle of descent has considerable influence on the effect 
of shrapnel. If it is great the lower part of the cone strikes the 
ground at such an bene angle that ricochet is prevented, and 
the upper part of the cone covers but little ground before the 
graze of the balls. At 2,000 yards the angle of descent of the 
16-pr. shell is 6°, and that of the 9-pr. 6° 37’, the lower part of the 
cone would therefore reach the ground at 10° and 10° 37’ respec- 
tively, and the velocity of the balls would be greatly reduced after 
ricochet. As the range and angle of descent increase the retarding 
force of the graze also increases, till at 4,000 yards the angle of 
descent of the lower part of the cone would be about 20°, and the 
balls would hardly ricochet at all. 


© Major Barlow, from some experiments he carried out in 1875, came to the con- 
clusion that a striking velocity of from 860 to 400 f. s., would be sufficient to render 
the heavier shrapnel balls effective. 
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It is thus evident that, with our present field guns, an effective 
shrapnel fire is not to be expected at ranges beyond 4,000 yards. 
Long before this limit is reached it becomes more and more 
difficult to make really good practice, because the longer the range 
the closer to the target should the shells be burst, whilst at the 
same time the difficulty of observation increases. The fuzes also 
cannot be adjusted within sufficiently close limits. 

The following tables are extracted from the result of shrapnel 
practice. 

Table I. shows how much more difficult is the use of percussion 
as compared with time shrapnel as far as mere accuracy of 
shooting is concerned. 

Table II. gives the best distances and heights above plane to 
burst time shrapnel. 

Table III. gives the value of each graduation of the 5-sec. and 
9-sec. fuzes. 


TABLE I. 


Percussion shrapnel. Time shrapnel. 


Burst short. 


Effective. | Good. | Bad. 


yds. 

1,000 | from 20 to 100 | 40 | over 170 from 10 to 150 | 100 | over 250 
1,300| ,, 20to 70| 25 | „ 145 » 10to120} 80 | „ 220 
1,600] „ 15to 50| 20 | ,, 100 » 10toll0} 80 | ,, 190 
2,000| ,, 10to 25| 12 | „ 60 » l0to100| 80 | ,, 170 
2,300 » 5to 15 10 » 30 » l0to 90| 60 » 150 
2,600 | „ Što 12 9 » 20 » l0to 85| 60 » 185 
3,000 | „ to 10 7 » 16 10to 80 60 » 120 


9-pr. 


mot | meee | ageer | mae | ee | moe 
yds. yds uf ft. yds. s g ft. 

100 1,000 2 20 12°0 80 2 29 10 °4 

80 1,200 8 0 12°6 60 8 10 9°9 

” 1,400 3 40 15°3 39 3 54 12:2 

2 1,600 4 25 18°5 * 4 4 14°8 

» 1,800 5 12 21°9 ” 5 38 17°9 

m 2,000 6 250 3 6 37 21:0 

2,200 6 21-6 40 7 39 16:0 

» 2,400 7 24°5 ” 8 46 18°5 

» 2,600 8 27:7 * 9 54 20°9 

9 80°8 +s 11 10 23 °6 

34°2 a 12 34 26 ‘5 

31:2 30 13 53 22:2 

33:9 5 15 22 24°6 

36:7 5 17 6 276 

39:7 » 18 50 30:7 


(a. m.) c2 
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TABLE III. 
Value of each graduation of the time fuze in 16-pr. gun. 


9-sec. fuzes, beginning at 1 in. 


1:0 — — 
15 95 150 
2°0 95 145 
2°5 90 145 
3°0 90 140 
35 90 140 
4'0 90 135 
4:5 85 135 
5:0 85 135 
5:5 85 130 
6°0 85 125 
6°5 80 
7'0 80 
7:5 80 
8:0 80 
8'5 80 
9-0 80 
9:5 75 

10:0 75 


C. Battering Projectiles. 


Battering projectiles are used for the penetration of iron 
armour, and to a limited extent for breaching purposes. Those in 
our service (Palliser) are made of cast-iron, the heads being chilled 
and the bodies cast in sand. 

On striking an iron plate the body of a Palliser projectile 
nearly invariably breaks up, but the head retains its form, though . 
it is sometimes cracked to a greater or less extent. 

If two iron plates are placed one behind the other, but 
separated by an air space of a few feet, the projectile is broken up 
by the front plate and strikes the back one in a state of disin- 
tegration with hardly any penetrative force, although its vis viva 
might have been sufficient to penetrate the two plates if they had 
been touching each other or the same thickness of metal if 
combined in one plate. 

Hard steel plates break up the projectiles and greatly reduce 
their penetration, but the plates themselves are nearly always 
cracked or broken by the blow. Soft steel plates give but little 
more resistance than wrought iron. 

The most promising material for armour plates yet tried is hard 
steel welded to a backing of wrought iron. The hard steel breaks 
up the projectiles and, though it cracks, is held together by the 
wrought iron backing, a 9-in. plate made on, this principle gave a 
resistance about equal to a wrought iron 12-in. plate. 


Digitized by 300 G 
Googl 


29 
Gunnery. 


It has been found that a thin wrought iron plate placed in front 
of a steel one diminishes the resistance of the latter. The reason 
apparently being that the wrought iron plate holds the point of 
the shell together and prevents its being broken by the steel plate. 

The above remarks apply to impact on plates whose face is at 
right angles to the line of fire. 

The greater the angle at which a Palliser projectile strikes a 

-plate the less is its penetrative power. But if the angle is not sharp 
enough to prevent the point from touching the plate, the latter 
generally bites and the shell turns until its axis is approximately 
at right angles to the face of the plate into which it then penetrates. 

The following table gives the perforating power of Palliser 
shells of various calibres into unbacked wrought iron plates :— 


Thickness of Plate in inches perforated at yards. 


Calibre of Gun 
and Charge. 


Y 02 ,) 0, 
ww 08, ) 70, 


U” @,) 8, 
1” C5 „) &,, 
B” (33, JNO. 0 


125" (28 n )160 ,, 


The 16-inch M.LR. g 
100 yards, and a 24-inch plate at 2,800 y 


un of 80 pty a charge of 426 lbs., will perforate a 30-inch plate at 


D. Case Shot. 


Case shot from field and siege guns is used at close ranges 
against troops. It may be considered effective up to 600 
yards according to the nature of the ground. Hard even ground 
is most favourable for it. 

Case shot from heavy guns would generally be used against 
boats, &c. It may be considered effective up to nearly 1,000 


yards. 
E. Star Shells. 


Star shells are fired from the 6°3-inch and 8-inch howitzers 
and the 7-pr. gun for the purpose of lighting up the ground in 
front and discovering the enemy’s movements, ascertaining if he 
is repairing or throwing up batteries, &c. 

he maximum effective range of the shells from the howitzers 
is about 1,200 yards, that of the 7-pr. shells about half the 
distance. 
The shells should be burst in the air so as to release the stars 
from 100 to 200 feet above the ground and to windward and in 
rear of the object to be illuminated. 

The stars, while falling, illuminate a considerable extent of 
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ground, but are most effective while burning on the ground, in 
rear, and slightly to windward of the object to be lighted up, so 
that either the stars themselves, or the smoke from them, form a 
background to it. ` 

They are nearly useless. if they fall in front or to leeward of 
the object. 


VI.—ARTILLERY FIRE. 
1, FIELD ARTILLERY. 


The projectiles of field artillery are common shells, shrapnel, 
and case shot, its targets, the enemy’s troops, guns, &c., either in 
the open or more or lesa covered, and also fieldworks, entrench- 
ments, and buildings. The two first would, as a rule, be attacked 
by shrapnel, the three last by common shell fire. As however 
but little effect can be produced on earthworks by common shells 
from field guns, they would generally be employed more with a 
view to disturb the troops covered by the —— than for the 
destruction of the earthworks themselves. 


A. Shrapnel Shell. 


Shrapnel is par excellence the field artillery projectile. The 
chief points that require attention in order to obtain the best 
results with it may be briefly stated as follows :-—- 

a. The service of the gun must be correctly performed. This 
involves a careful instruction of the gun detachment, especially in 
the following points :— 

1. Laying (see page 336). 

2. Loading, more particularly the uniform ramming home of 

the charge (see page 22). 

3. Boring of fuzes (see page 62). 

b. The elevation of the range (measured or estimated) must be 
correctly ascertained. This will seldom agree exactly with that 
given in the range table, as some of the disturbing causes men- 
tioned in pages 21 and 22 generally come into play. 

The necessary deflection must also be given to correct difference 
of level of wheels, wind, &c. 

c. The length of fuze must be ascertained. It will always be 
shorter than that given in the range table for the range, because, 

1. The length of the fuze there given is for common shell, i.e., 
for a burst at the target instead of from 50 to 100 yards short 
of it (see table page 32). 

2. The time of burning of a fuze increases with its age. Fuzes 
that have been stored in hot climates sometimes burn irregularly, 
giving ne ie and blind shells. 

3. The time of burning increases as the barometric pressure 
diminishes. eee diminution of pressure by one inch (equivalent 
to 1,000 feet in height) increases the time of burning of a fuze 
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by s/s. The fuze tables are based upon practice at Shoeburyness, 
approximately the sea level, but batteries will often come into 
action at more than 1,000 feet above this level, and a sensible 
increase in the time of burning of the fuzes will then occur. 

d. The result of each round must be carefully observed.. It 
will hardly ever be possible to estimate the actual distance of the 
burst of a shell from the target. The only point there can be any 
certainty about, is whether a round burst short of or beyond the 
target, and even this cannot always be done unless the bursts are 
—— low. 

he first rounds fired on coming into action should therefore, 
as a rule, be fired slowly and deliberately, and corrections made 
as follows, two rounds at least being always fired with the same 
elevation and fuze :— 

a. If the shells are observed to burst short, increase the length 
of fuze by a graduation at a time till a shell is obeerved to burst 
over. Then reduce the length of fuze by one graduation. 

If the shells burst over, reduce the length of fuze by a gradua- 
- tion at a time until one bursts short; then go on with this length 
of fuze. 

b. If the shells burst so high as to render it difficult to decide 
whether they are bursting short or over, reduce the elevation and 
then proceed as in a. 

c. If a shell es short of the target before bursting, increase 
the elevation eh, GOT as in a. 

By this method we may be certain of getting the elevation and 
length of fuze as nearly as possible correctly. 


Example :— 
16-pr. Gun at 2,200 Yards. 
Number of round. Length of fuze. Observed position of burst. 
A 18 over (+) 
8 12 short (—) 
4 ” » » 


The distance between the bursts of the fuzes bored at 12 and 
13, should be (see table, page 33) about 145 yards. The two first 
rounds both being over, shows that their mean burst must Lave 
been some little distance in rear of the target, and 12 fuze wou d 
therefore probably bring the burst within the effective limit of the 


shrapnel at this range (90 yards, see table, page 32). If, how- 


ever, the mean burst of the two first rounds happened to have been 
close in rear of the target, that from 12 fuze would consequently be 
about 140 yards im front of it and therefore beyond the effective 
limit. This length of fuze must nevertheless be retained, as the 
Boxer 9-sec. fuze does not admit of finer adjustment.* 

* The 15-sec. fuze being graduated to quarter seconds can be bored to double 


the fineness of the 9-sec. foe In the above example the difference between two 
adjacent graduations would be about 72 yards. 
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It is advisable, when circumstances permit, to ascertain the 
correct elevation by a fire of common shell with percussion fuzes, 
The bursts of the common shell are more easily observed than 
those of the shrapnel, and less ammunition and time will therefore 
be expended in the process. The following will be found a 
quick method of ascertaining the correct elevation :— 

Begin with the elevation (yard scale) for the estimated or 
measured range. If the shell falls short (or over) increase (or 
reduce) the elevation by 100 yards at a time, till a shell falls over 
(or under). Then reduce (or increase) the last elevation by 50 
yards and fire a few rounds. If another correction is required, 
increase or reduce the elevation by 25 yards. 

If half the number of rounds fired, with any given elevation, 
fall short, it shows that the mean point of impact of the series is at 
the foot of the target. 

Example :— 

16-pr. at 2,200 Yards. 


Neo. 1 Gan. | No. 2 Gun. | No. 3 Gun. | No. 4 Gun. | No. 5 Gun. | No. 6 Gun. 


Sit Eleva- | Short] Eleva- | Short | Eleva. | Short 


or tio or or 
over. tion. over. over. tion. over. 


Short 
Eleva- or Eleva- 


Eleva- 
tion. tion. — tion. 


2,200 + | 2,100 — | 2,150 
2,175 + | 2,175 — | 2175 


Of seven rounds fired with an elevation of 2,175 yards four 
were over and three short. The elevation is therefore approxi- 
mately correct. 

C. Firing at Moving Objects. 

When a battery has taken up a position, it is always advisable 
to ascertain the ranges of any conspicuous natural objects in its 
front, in order to be able to open an effective fire on any of the 
enemy’s troops as soon as they pass close to these objects. If this 
is not possible and there is no means of ascertaining the range of 
the moving target, except by firing, then:— 

1. If the target is moving towards the battery, keep up a 
slow fire with an elevation less than that necessary for the 
original range of the target until a round is observed to hit or to 
be over. Thena rapid fire for about half-a-dozen rounds (or a 
salvo). Then reduce the elevation by 200 yards and proceed as 
before, and so on. 

' 2. If the target is moving away from the buttery, begin as 
before, but with more elevation than necessary until there is a 
round short or a hit, then rapid fire, then increase the elevation 
by 200 yards, and so on. 

3. 1f the target is moving across the front of the battery, lay 
on the head of the column, or other body of troops, with the 
elevation for the range. 
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D. Practice with Reduced Charges. 


Practice with reduced charges from field guns is of very 
doubtful value: 

1. Unless the * are weighed with extreme accuracy and 
the powder well mixed, even moderately good practice is not to 
be expected. 

2. The shells travelling with low velocities are more affected 
by extraneous causes than shells fired with service charges. The 
variations in the ranges will therefore he very great from day to 
day and range tables but little to be depended upon. 

3. The objects fired at are nearly always concealed from view. 
The difficulty of obtaining reliable observations of the result of 
the practice is therefore very great, and a large amount of ammu- 
nition will often be thrown away without producing any effect. 

4. The adoption of this kind of fire necessitates the carrying 
of scales and weights, extra cartridge bags, and either special 
percussion fuzes or gun cotton priming for the time fuzes. 

The following practice carried out at Shoeburyness in 1878 
shows that under most circumstances better results may be 
expected from shrapnel shell with full charges than from common 
shell with reduced charges. (Shrapnel being dependent for its 
efficiency on the velocity of the balls when released from the shell 
cannot be fired with reduced charges with any advantage.) 

1. Targets and dummies arranged in rows on the sloping 
beach, the sea wall forming a parapet. The foot of the rear row 
of targets was 112 yards from the crest of the sea wall, and 13 
feet 8 inches below it. 


16-pr. R.M.L. Guns at a range of 1,030 yards. 


Number | Number of hits. 
Shell and Fuze. Charge Elevation. me. as (m Hits per 
fired. | Targets. |Dummstes. 
Common shell : P © ger ; 
R.L. perc. fuze 1-lb. 8 oz. | 2° 30 to 3° 35 8 as 2 0:25 
Common shell f o ‘ 
fame fuze} Old. Boz. | 9° to 183 9 2 | 3 | ose 


Shrapnel time o orgy 
fae time || Sibe. Ooz, | 1° 40 to 1°80 


2. Targets and dummies arranged immediately in rear of a 
parapet 7 feet high. 


16-pr. R.M.L. Gun at a range of 1,000 yards. 


Common shell] | 
R.L. pere. fuz e 11b. 8 oz. 
Common she 
time fuze Ee } 01b. 8 oz. 
Shrapne — 3 lbs. O oz. 
Cee sh 


12°30 to 13°45’ | 10 ee 
1° 40 to 2°40 


PART I. 


34 


— — — — — — — — — — — — 


Gunnery. 


2. SIEGE ARTILLERY. 


The principal projectile of the siege artillery is the common 
shell. The three classes of ordnance guns, howitzers and mortars, 
are represented, and the three natures of fire: direct, indirect, 
and high-angle, used. 

The rules given for field artillery fire are applicable to siege 
guns, and further details are given in Part III., Sect, IX. 


3. GARRISON AND CoasT ARTILLERY. 


Guns on the land front of fortresses are of approximately 
the same calibres and have much the same duties to perform as 
siege guns. 

The heavier natures of guns (7-inch R.M.L. and upwards) 
are almost exclusively for coast defence. 

Ships and boats will be their principal targets, and they will 
nearly always be in motion. 

Except in narrow channels, where the hostile ships are con- 
fined to certain definite routes, the range of which from the 
various guns is accurately known, some system of range-finding 
is absolutely necessary. 

A ship is a large target, and as far as direction is concerned 
there is no difficulty in toeg it, but a small error in clevation is 
quite sufficient to cause the shell to fall short or over. 

For instance, supposing the target to be a ship at 2,000 yards 
range, thegun a 10-inch R.M.L. with battering charge of 70 lbs. 
P powder and Palliser shell. The angle of descent at this range 
is about 4°. A shell therefore falling 50 yards over would just 
touch the top of an object 103 feet high. If then the ship’s 
side is 10 feet out of the water, and the point aimed at the 
centre of the side, an error of 25 yards in elevation would be 
sufficient to cause the shell to pass over or graze short of the 
ship’s side. (25 yards=about 3 minutes’ elevation, and at 2,000 
yards 3 minutes =5 feet in vertical height.) 

The longer the range the ter is the angle of descent, and 
the smaller therefore the permissible error. At 3,500 yards, angle 
of descent about 8°, an error of less than 15 yards in elevation 
would be sufficient to cause a miss. 

The principal projectile of the coast artillery is the Palliser 
shell. Common shells with Pettman G.S. fuzes would only be 
fired at wooden or iron unarmoured ships. Shrapnel shells with 
time fuzes at boats, at the ports of broadside ships, at the decks of 
ships with barbette guns, or at the tops of ships armed with 
Gatling guns. 
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PART II.—_INSTRUCTION IN AMMUNITION. 


A MOST necessary part of instruction is a thorough explanation 
of all ammunition th in the service, its Sudnouuking marks, 
preparation and various uses. 
ittle time need be occupied in describing manufacturing 
details, 

Specimens of the ammunition should be placed before the 
e a during the explanation. 


Gunpowder. 


Gunpowder used in the service of ordnance is classified as 
follows :— 


[This table gives the serviceable classes of powder. It is to be 
noted that the term “service” is to be applied only to powder 
used for firing projectiles. } 


Class. Designation. | Description. 


I. | Service .. es | 1. All new powder. 
2. All returned powder (including cannon cart- 
ridges) which on examination may be found 


uninjured. 
IL | Blank ee +» | 1. Powder from broken-up cannon cartridges, 


unless — placed in Class I. 

2. Powder m —— S.A. Ammunition 
(M.L. only). 

8. Service powder found dusty or broken in the 
grain at periodical inspections, or on return ; 
except such as, being only dusty, is firm 
enough in grain to be redusted for service. 

TH. | Shell ee ee ao too dusty and broken in grain for 
8 


The following list shows the purposes for which powders of the 
several descriptions are to be used; and demands and issues will 
be regulated in accordance therewith :— 


P’. For battering charge of 12°5-inch R.M.L. gun. 


P. For the battering charges of all rifled guns of 7-inch 
calibre and upwards, except 12°5-inch, and for all full 
charges of 40 lbs. and upwards. When no P. powder is 
available, R. T. G. will be used. 
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Le a Ie a 
Service R.L.G. For full charges to the Royal Navy of 
9, 8, and 7-inch R.M.L. guns, for battering and full 
charges of certain guns when P. powder is not available 
for ordnance for siege train, except 7-pr., and for R.MLL. 
field artillery, i.e. for 9, 16, and 25-pr. gune. 


Service L.G. For all full charges with R.M.L. land 
service garrison guns under 10-inch, and S.B. ordnance ; 
for R.M.L. sea service, 80-prs. and under, and R.B.L. 
guns. The 7-pr. R.M.L. gun, however, is au exception, 
for which F.G. or R.F.G. is used for land and sea service. 


Service R.F'.G. For rifled small arms of every description 
except Martini-Henry and pistols, for 7-pr. R.M.L. guns, 
and for the bursting charges of shrapnel shells when 
the stock of F.G. is exhausted. 


Service R. F. GG. For Martini-Henry rifle, carbine, and for 
Gatling guns. 


Service F.G. For 7-pr. R.M.L. guns, for all smooth-bore 
small arms and for the bursting charges of shrapnel shells. 


Service Pistol. For Colt’s and Adams’ cartridges, and for 
bursting -charges of shrapnel shells made, like F.G. 
powder, with common (willow and alder) charcoal; very 
aittle of this pistol powder remains. 


Service Adams’ Pistol. For the cartridges for Adams’ revolver. 
Obtained from the aiftings of R.F.G?. powder §3222. 


Blank, or Exercise, R.L.G. and L.G. For blank charges 
(including the reduced charges of 9, 8, and 7-inch R.M.L. 
guns when issued to the Royal Navy) of all descriptions 
of rifled and smooth-bored ordnance. 


Blank, or Exercise, R.F.G., R.F.G’., and F.G. For blank 
small-arm cartridges of every description. These powders 
may, if it be considered advisable, be used for blank 
charges for ordnance when there is a surplus store. 


Shell Powder. L.G. for the bursting charges of all shells, 
rifle, or smooth-bore, except shrapnel (see above), and 
6, 9, 12, and 20-pr. segment shells, for which F.G. is to 
be used, or R.F.G. when the stock of F.G. is exhausted. 
F.G. or L.G. in Class II. may be taken if no F.G. or 
L.G. in Class III. be available, and Service F.G. or L.G. 
if no blank F.G. or L.G. be available. 


Service powder will never be issued for blank or e.rerciss cart- 
ridges when any powder classed under the latter head is available. 
This rule is intended to apply strictly to the non-issue of Service 
R.L.G., R.F.G., and REG powders for blank charges. Exer- 
cise powder will not be issued for filling shells when shell powder 
is available. 
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Loose powder is packed in wooden barrels, hooped with copper 
and ash hoops. There are three sizes, “ whole,” “half,” and 
“ quarter.” The “whole” barrel will contain 125 lbs. of “P” and 
«P: powder and 100 lbs. of all other natures. 


Cartridges. 
Service Cartridges. 


The bags of all R.M.L. service cartridges are now made of 
silk cloth, with the exception of those for 4-oz. charges for the 
7-pr., which are of red shalloon. The existing store of serge bags 
are to be used up for charges under 85 lbs. For RBL. and 
S.B. they are of serge. 

The nature of gun and charge and description of powder aro 
marked on the outside of each cartridge bag. 

Heavy rifled guns from 7-inch R.M.L. upwards have two 
service charges, “battering” and “full.” The former is intended 
for use with Palliser projectiles, the latter with all other natures. 

All R.M.L. cartridges of 20 lbs. and upwards, have broad beckets 
over their choked ends to facilitate withdrawal from cases. 

The cartridges for heavy R.M.L. guns are stored in zinc 
cylinders, which are stamped with the nature of gun and charge 
for which intended. Cylinders are stacked for 11-inch and 
upwards 3 deep, 10-inch and 9-inch 4 deep, and 7-inch 5 deep. 

Filled cartridges for field and siege ordnance are packed in 
brown paper covers to protect them from wearing out, and from 
damp, and to prevent powder dust from getting into the limber 
boxes. 

B.J.. cartridges have lubricators choked inside the cartridges 
of 40-pr. and lower natures. In the 7-inch a wooden socket is 
choked into the cartridge, into which the lubricator is screwed 
outside. Lubricators distribute a mixture of linseed oil and tallow 
over the bore to prevent fouling and — 

The 20-pr., 40-pr., and 7-inch cartridges have a varnished 
paper cylinder placed in the centre, in order to bring them up to 
the length of the powder chamber, the charge for which these guns 
were originally constructed having been reduced. 


Saluting or Exercising Cartridges. 


Saluting or exercising cartridges are made of silk cloth for 
R.M.L. and S.B. ordnance. 

Those for the R.B.L. guns are of serge; they have no lubri- 
catore, or paper cylinders. 


Instructions for Filling Cartridges. 


Service and exercising cartridges are all to be filled and choked 
in the ordinary manner, the serge cartridges with worsted (except 
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R.B.L. service, which are choked with twine), and the silk cloth 
cartridges with silk twist—the heavier natures with the twist 
doubled. In choking cartridges which have beckets attached, the 
choke is first to be formed and temporarily secured with the 
becket drawn tightly in on both sides, and the choke is then to be 
completed, stitching through the becket, which should form a loop 
about 34 inches in length over it. 

The cartridges are to be made up to their pape lengths and 
diameters, by means of the hoops, which should be drawn tight 
so as to make a firm cartridge. 

With braid hoops the knots are to be tied “over” the loop 
with a single bend, so as to ensure a secure fastening. 

Cartridges which are intended for either pebble or R.L.G. 

wder are, when filled with the R.L.G., to have the hoops drawn 
in below the regulated diameter, so as to keep them to their 
proper length; projecting ribs, will, however, be found in those 
parts where the hoops are in the interior of the cartridge, these 
ribs remaining at about the regulated diameter, for the same 
reason—that is, to keep them to hale proper length; the braid is 
to be drawn in with all cartridges whenever the powder is of a 
denser description than usual. 

The 12:5-inch 80-lb. cartridges (of which two are used for the 
battering charge of 160 Ib.) are made up witha stick in the centre, 
one end of the stick is attached to the inside of the bottom of the 
cartridge, and the other end is fixed in the choke; the stick being 
of a certain length ensures, when the projectile is rammed home, 
an uniform amount of air space for the charge. This arrangement 
will, probably, in future, be carried out in the cartridges for other 
natures of heavy ordnance. 


Finished Cartridges. 


All cartridges must be very carefully examined, and gauged as 
to length and diameter, previous to packing. 


Drill Cartridges. 


M.L. drill cartridges are hollow blocks of wood covered with 
raw hide, and are issued for drill purposes for almost all natures 
of guns. They are marked like the service cartridge. 


B.L. Drill Cartridges. 


Are made of a wood cylinder covered with felt and placed in 

a leather case, the base of the cartridge is shod with copper, and 

they have dummy lubricators, the detached lubricators having 

n-metal stalks screwing into gun-metal sockets in the cartridge. 

he cartridge is marked in black same as the service cartridge, 
viz., with tl:e nature of gun and weight of charge. 
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METAL-LINED CASES. 


Metal-lined cases are of three sizes,—whole, half, and quarter; 
they are rectangular cases of deal, the corners of oak, and the 
cleats of ash, lined with tinned copper. 

A square lid opens on hinges on top of the case; it is screwed 
down by two gun-metal bolts by means of a gun-metal key ; this 
lid covers a circular opening which is closed * a bung of tinned 
copper; the bung is luted into its place when the case is full. 

The whole size will take all S.B. cartridges, and rifle cartridges 
up to 9 inches inclusive, except those made up with “ P.” powder; 
the two smaller sizes are generally used by the navy for small 
combustible stores and blank S.A. cartridges. 

Metal-lined cases are to be preferred where injury from damp 
is to be apprehended. 

For contents vide table at page 65. 


Zino CYLINDERS 


Are used in the L.S. to contain the cartridges of the 
Woolwich guns. [Each cylinder holds one cartridge; the 
7-inch, Mark II., will hold two 14-lb. charges, or one battering 
charge. They not only act as cases in the magazine, but also 
serve to bring the cartridge up to the gun. The 12-5-inch, the 
12-inch, or TI- inch are not to be stacked more than three deep, 
the 10-inch and 9-inch four deep, the 7-inch five deep. 

They are painted stone colour, and marked with the nature of 
gun and nature and weight of charge. 


Projectiles for S.B. Ordnance. _ 
Projectiles for smooth-bored ordnance may be classed as 
follows:— 


Shot.. Šš sä 


Common. 
Mortar. 

Shells ce ee Shra nel. 
Hand grenade. 
Carcasses. 

; Ground light balls. 

Miscellaneous ·. J Parachute light balls, 

Smoke balls. 


SHOT. 
Solid. 
Wooden bottoms are riveted to solid shot when intended for 


use with guns of position or bronze guns. All S.B. solid shot are 
painted tak 
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Case. 


There are three classes:—1. Iron case with iron ends and iron 
handles. 2. Tin case with iron bottom and rope handles. 3. Tin 
case with wooden bottom. They consist of metal cylinders filled 
with sand shot of different sizes, according to the calibre. Case 
shot are fired from all natures of guns, carronades, and howitzers, 
and are used against troops or boats. The effective range is not 
much more than 350 yards. 


Grape. 


Caffin’s pattern consists of four circular iron plates, between 
which three tiers of sand shot are arranged, a wrought iron spindle 
passing through the centre of the plates, and a nut which screws 
on to the head of the spindle binding the shot and plates together. 

Grape shot. for carronades and for 10-inch S.B. gun are made 
up like case shot. 

Grape shot are only fired from cast-iron guns and carronades. 
They are used under the same circumstances as case shot, but 
owing to the greater weight of their balls, they have a longer 
effective range. 


Sand. 


Are cast iron shot of various sizes from 14 oz. to 4 lbs., chiefly 
used for making up case and grape, and shrapnel shells 7-inch 
R.M.L. and upwards. 


SuELLS.* 
Common 


Are fitted with wooden bottoms. Their fuze holes are of the 
common gauge, and tapped throughout to take Pettman’s L.S. 
percussion fuze and common wood time fuze. 

Common shells are used against matériel, troops behind cover, 
wooden ships, buildings, &c. 


Mortar. 


Mortar shells have no wooden bottom attached. The 10-inch 
and 13-inch are fitted with lewis holes (formerly lugs), by which 
they may be lifted. The fuze hole is not countersunk, and is 
larger than that of common shells, so as to take the long fuze 
necessary on account of their time of flight. The fuze hole of 
the 8-inch mortar shell is somewhat smaller than that of the 10- 
inch and 13-inch, to admit of the fuze being set home. 

For the 54-inch and 43-inch mortars, 24-pr. and 12-pr. common 
shell without wooden bottoms are used. 


* For directions for filling shells vide page 57. 
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Shrapnel. 


The diaphragm pattern is the only one that need be noticed. 
It consists of a thin cast iron shell, weakened internally by four 
ooves, and filled with lead bullets. The bursting charge, which 
1s just sufficient to open the shell and release the bullets, is sepa- 
rated from them by a wrought'iron diaphragm. 
Shrapnel shells are used against troops in the open at distances 
beyond case shot range. It should burst from 50 to 20 yards in 
tront of the object. 


HAND GRENADES 


Are used chiefly for the defence of places against assault, being 
thrown among the storming parties in the ditch. They are useful 
in the defence of houses. ‘They can be thrown by hand about 20 
or 30 yards. They are of two sizes, 6 p" and 3 pr. 


CARCASSES 


Are cast iron sphcrical shells with three vents or fire holes in 
their upper hemisphere. They are filled witha highly combustible 
composition, which is lighted by the flash of the discharge, and 
burns from 3 to 12 minutes, according to the calibre, 

They can be fired from S.B. guns from 12-pr. upwards (in 
which case they shoul! have wooden bottoms attached), and from 
mortars, from 13-inch S.S. mortars and 10-inch gun, charges not 
to exceed 16 lbs. and 8 lbs. 

The vents are plugged with brown paper, and covered with kit 
plaster, which must be removed before loading. 

Carcasses are used for incendiary purposes. 


Lieut BALLS. 
Ground 


Are oblong projectiles about 14 calibres inlength. They consist 
of an iron skeleton frame, partially covered with canvas, filled 
with an inflammable composition, and woolded over the cylindrical 

rt with cord or twine, vents being provided at the upper end 
or the composition to burn out of. 

They burn from 9 to 16 minutes, according to the calibre, and 
are fired from mortars with reduced charges. 

They are intended for use at night to discover an enemy’s 
working parties, &c. 


Parachute 


Are shells formed of two hemispheres of tinned iron soldered and 
riveted together. A tin cup, filled with a bright burning com- 
position and attached to a large calico parachute, is packed inside 
this shell, which contains a small bursting charge. 

(A. 31.) D 
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Parachute light balls are fired from mortars only. Special 
time fuzes are used with them. They should be bored to sucha 
length as to open the shell either at the highest point of its tra- 
jectory or soon afterwards. The bursting of the shell lights the 
composition and releases the parachute, which expands and floats 
in the air, descending gradually.. The composition burns from 
one to three minutes, according to the calibre—10 inches, 3 
minutes; 8 inches, 14 minutes; 54 inches, 1 minute. 

The parachute light possesses many advantages over the 
ground light, but is much affected by the wind. 


SMOKE BALLs. 


Consist of a paper shell, having one vent, and filled with a 
composition that evolves a large quantity of smoke in burning. 
Time, 1 to 8 minutes. 

Their chief use is as signals, but they might be thrown into 
mines or other confined epaces to annoy an enemy. 

They are fired from 13-inch, ]0-inch, 8-inch, 5}-inch, and 
43-inch mortars. 


Projectiles for Rifled Guns. 


A projectile from a rifled gun is compelled to rotate on its 
longer axis. Its deviation, being constant, can be easily corrected. 

This rotation is obtained by means of spiral grooves cut in the 
bore of the gun. 

The R.B.L. guns have a number of grooves, from 32 in the 
6-pr. to 76 in the 7-inch with a uniform spiral. The projectiles 
are Jead-coated and somewhat larger in diameter than tie bore 
across the lands. When the gun is fired, the lead is forced into the 
grooves, and the rotation thus given to the projectile. 

The R.M.L. guns have fewer but broader and deeper grooves 
from 3 in the 7-pr. to 9 in the 12°5-inch gun. The projectiles are 
fitted with studs of a softer metal, which “take” the grooves, and 
thus impart the neceseary rotation. 

R.M.L. guns, up to the 7-inch inclusive, are rifled with a 
uniform spiral; and the studs, of which there are two rings on the 


. poene (except 64-pr., which have three), are all of the same eize.* 


.M.L. guns above the 7-inch are rifled with an increasing 
iral, and the studs on the projectiles are of different sizes, the 
nt studs being made of such dimensions that they touch the 

loading edges of the grooves when home, and the driving edges 
when at or near the muzzle. The theory on the subject is that 
the rotation is given entirely by the rear ring of studs, the front 
ring only serving to steady the projectile on its exit from the bore. 


* Tho say is an exception in which the front stud is smallor in order to lessen. 
the strain on the shell when pressing in the studs, in course of manufacture. 
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The common shell for the 6°3-inch howitzer has no studs, 
rotation being secured by a gas-check expanded into the shallow 
polygroove rifling. 

Projectiles for rifled guns may be classed as follows: — 

Solid. 
Shot F .. < Palliser. 
Case. 
Common. 
Double. 
Battering. 
Shella * .. < Palliser. 
Shrapnel. 
Segment. 
Star. 


Snor. 
Solid. 


Are retained with the following B.L. guns :—6-pr., 9-pr., 
12-pr., 20-pr., 40-pr., for practice only. 


Palliser. 


The body of the shot is cast in sand, the head alone being 
chilled. They may be distinguished by their heads, which are 
pointed, and are painted black. They have a large core, closed at 
the base by a gun metal screw plug. They can therefore be used 
as shells if necessary, their powder capacity varying from 1% lbs. 
in the 7-inch to 73 lbs. in the 12-inch. 

Palliser shot are fired with battering charges from all natures 
of heavy R.M.L. guus from 7 inches upwards (except the 11-inch, 
12-inch (35-ton), and 12°5-inch), and are intended for penetration. 


Case. 


Case shot for rifled field guns consists of tin cylinders with tin 
or iron ends containing mized metal balls of 164 to the pound, 
their interstices being filled in with a mixture of sand and clay. 
The sides of the case are strengthened and the grooves of the gun 
protesters by three longitudinal segments of sheet iron, laid in 
ose and forming an internal cylinder, a loose disc is also laid 
inside on the base of the cylinder. The number of balls varies 
according to the calibre, from 70 in the 7-pr. to 176 in the 16-pr., 
164 to a pound. 

The 9-pr., 12-pr., and 20-pr. B.L. case shot have three lead 
studs, placed at equal distances round the base, to prevent the shot 
from being rammed too far up the bore of the gun. 

The 6-pr. and 40-pr. B.L. case shot have two rings of studs, 
and the 7-inch (which can be used either in M.L. or B.L. guns) 
three large studs. 

(A. M.) D2 


PART II. 


44 


Ammunition. 


The case shot for 9-inch R.M.L., and all heavier guns, are made 
of eheet iron, 40-pr. and 7-in R.B.L., and 64-pr. R.M.L. and 
upwards are filled with 8 oz. sand shot (from 35 in the 40-pr. 
to 834 in the 12°5-inch). 

Case shot for 25-pr. to 7-inch guns have one iron handle on 
the top, those for 9-inch guns and upwards have two handles. In 
loading the handle should be towards the muzzle. 

The limit of the effective range of case shot from rifled field 
guns is about 400 yards, that of case shot from heavy guns up 
to from 600 to 1,000 yards, according to the calibre and the 
nature of ground fired over. 


SHELLS. 


Common 


Are used with all natures of R.M.L. and R.B.L. guns, except 
the 6-pr. B.L. All the common shells of the present pattern, 
except R.B.L. field service, have the general service fuze hole. 
They are painted black (with the exception of the studs in M.L. 
and the lead coating in B.L. shells), and are lacquered inside to 

revent friction of the bursting charge against the sides of the 
shell. All field service common shells, when carried filled, have a 
papier-maché wad at the bottom of the fuze hole, to prevent the 
powder of the burstiug charge from working up into the fuze hole. 


Double 


Are used with the 7-pr. and 7-inch R.M.L. guns. That for 
the 7-pr. weighs about 12 lbs., and is used with 4-oz. charges, at 
high angles of elevation. That for the 7-inch weighs about 
160 lbs., and is intended for use against wooden ships, &c., at 
short ranges. 

Battering 

Are ppprored for use with 64-pr. guns. They are similar in 
external form to Palliser projectiles, not having any fuze-hole in 
front; the head is slightly chilled, and the base is fitted with a 
gas-check, which is fixed by a metal plug when in store. 

They are intended for use against masonry, &c., and will then 
be fitted with a percussion fuze in the base, instead of the plug 
for gas-check. 


Palliser 
Have the same external form as Palliser shot of the same 


calibre, but may be distinguished from the latter by their pointe, 
which are painted white. 


Norz.—To fill shells, vide instructions, page 57 et seg. 


45 


PART II. 


Ammunition. 


Palliser shell are used for penetrating iron plates on forts or 
vessels, Owing to the shock on striking, the powder explodes 
without any fuze being required. As a rough vile it may be laid 
down that a shell fired with a battering charge at a distance of 
200 yards from the object is capable of penetrating a depth of iron 
exceeding the calibre of the shell by twoinches. The penetration 
of the 12°5-inch gun is considerably in excess of what is here laid 
down. Thus a 9-inch shell would penetrate about 11 inches of 
iron plate. 


Shrapnel 


Are made for all R.M.L. guns and all R.B.L. guns, except 
6-pr. and 20-pr. 

They are constructed on the same general principles as S.B. 
shrapnel, i.e., to contain a bursting charge no more than sufficient 
to open the shell, the body of the shell itself being weakened in 
mok calibres by internal grooves, and filled with lead or iron 


The bursting charge of rifled shrapnel being placed at the base 
of the shell, neceasitates the use of a primer to carry on the flash 
of the fuze. 

They may be distinguished from other shells by their heads, 
which are riveted to the bodies of the shells, and in the lighter 
natures are painted red. 

These shells would be available against troops, and owing to 
the great distance to which the shell keeps up its velocity, would 
probably be useful up to about 3,200 yarda. The shell gives a 
good cone of dispersion if burst within 300 yards of the object; 
but should the troops be in close order, it ought to be burst much 
nearer, and would be probably more effective if burst about -100 
yards from the object. 


Segment 


Are made for all natures of B.L. guns, but are now to a great 
extent superseded by shrapnel. 

Segment shells, to be effective, must be burst close up to the 
object fired at. 

They may be distinguished from common shell by their being 
shorter. Their interior is also different, the bursting charge 
for the lighter natures being enclosed in a piece of iron gas 

iping. 

Segment shells for field service are used with percussion fuzes 
only. Those for garrison service are fitted with a gun-metal bush, 
and can take Boxer’s time fuzes for R.B.L. ordnance, Pettman’s 
G.S. percussion fuze, or R.L. percussion fuze. 


Star. 


The 7-pr. star shell consists of a thin iron shell, aop some- 
what similarly to the rifled shrapnel shell, with a wooden top 
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covered with tin, and having a brass socket for the wood time fuze. 
It contains 13 magnesium stars, burning about 13 or 14 seeonds; a 
small burster (halfa dram) is placed under the diaphragm, and 
connected by quickmatch priming with the stars, which are thus 
ignited and projected out of the shell, when the bureter is made to 
explode. 


PROJECTILES FITTED FOR (JA8-CHECKS BUT STORED WITHOUT 
THE GAS-CHECKS. 


Projectiles fitted for gas-checks, and having the plug and nut, 
when stored without the gas-checks, should have the plug screw 
well home, and the nut screwed close up to the base of the 

rojectile. Those having the plug with hexagonal head should 
fava the plug screwed well home. 


Gas-CoEcKs. 


Gas-checks are employed in R.M.L. ordnance, with studded 
projectiles, to prevent erosion* of the bore, and with unstudded 
projectiles (such as in the 6:3-inch howitzers) as a means of effect- 

rotation as well as to prevent erosion. 

They will. be used with all Palliser projectiles 9-inch to 
12°5-inch, with 10-inch, 11-inch, 12-iach and 12:5-inch common 
shell, 7-inch double shell, 64-pr. battering shell, 40-pr. common 
and shrapnel, 7-pr. double shell, and with 8-inch and 6°3-inch 
howitzer shell (vide Changes in Material, 3374). 

The gas-checks “7-inch and upwards” and “ 64-pr. battering,” 
consist of a copper disc of uniform thickness with a flange at the 
circumference of the same diameter as the projectile, the disc at 
that part between the flange and the centre where it is fixed to 
the base, is made slightly convex to the rear. 

The gas-checks for the 8-inch howitzer and for the 40-pr. are 
similar to those for “7-inch and upwards,” except that they have 
projections on the rim to fit into the grooves of the rifling, they 
are also perforated at the flange with a few small holes with the 
object of ensuring the ignition of the time fuze. 

The gas-checks for the 6:3-inch howitzer and the 7-pr. double 
shell consist of a saucer shaped piece of copper with projections to 
fit into the grooves, and perforated at the rim with a few holes 
with the object of ensuring the ignition of the time fuze. They 
have the concave surface to the rear. 

With the 6°3-inch poly-grooved howitzer, rotation is given to 
the projectile by means of the eck having radial projections 
which are forced into corresponding grooves in the base of the shell. 

The gas-checks for 7-inch and upwards are fixed to the 
bases by means of a screw plug and nut: the gas-checks for 
smaller natures of guns and for 8-inch and 6°3-inch howitzers are 
fixed by a screw plug with hexagonal head. 


© Erosion, or scoring of the bore, is the effect produced by the rush of the 
powder gas over the upper surface of the projectile. 
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There are two descriptions of fuzes in the service, Time and 
Percussion. 


Fuze-Ho.Le Gauces OF SHELL, AND Fuzes or EACH GAUGE. 


Gauge. Shell. Fuze. 


Mortar .. | Mortar, 13”, 10”, 8” .. | Large mortar. 

Common .. | S.B. common and shrapnel .. | Common,diaphragm,small mortar, 
time; Pcttman’s land service 
percussion. 

General service | All rifled shells, except seg- | 5, 9, or 20-sec. B.L., time, 5, 9, 
ment and common for B.L. 15, or 20-sec., M.L. time (vide 
field guns and 64-pr. M.L. foot note), Royal Laboratory 
Battery percussion, Pettman’s G.S. per- 

cussion and sensitive percussion. 

Armstrong field | B.L. field service, segment | B.L. plain percussion. 

service and common 
1:3” left hand..| 64-pr. battering shell .. .. | Delay fuze. 


N.B.—Time fuzes are not at present used with common shells fired from rifled 
guns above the 80-pr. calibre and 7-inch R.B.L. 


TIME FUZES. 


A time fuze is one that can be made to burst a shell at any 
given period of its flight, or after striking. 

Time fuzes consist of a case of wood, into which is pressed 
fuze composition (except the 5-seconds, which is pressed with mealed 
powder, and burns at the rate of 1 inch in 24 seconds). 

All time fuzes (with the exception of the 20-seconds and 
mortor fuzes) have, in addition to the composition channel, powder 
channels at the sides within the case, to ensure the flame passing 
rapidly to the charge in the shell. 

The fuzes ueed with M.L. ordnance are ignited by the flame, 
on the discharge of the piece, setting light to the quick match 
priming round the head. 

Those for B.L. ordnance have a detonating arrangement in 
the head, which is set in action by the shock of discharge, and 
ignites fuze composition. 

The time of burning of fuzes given in the following pages is 
correct when the fuze ia Alr at rest, and the barometric pressure 
is 20 inches. 

When the pressure of the air increases (as in the case of a 
shell movirg at a high velocity), the time of burning diminishes, 
and vice versd. 

The allowance to be made is +, of full time of burning of fuze 
for every difference of one inch in the height of the barometer, or 
for every 1,000 feet in altitude. 
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For R.M.L. ORDNANCE. 


5-Seconds. 


They can be used with all R.M.L. shells. 

They contain two inches of mealed powder, and burn 5 
seconds, when at rest. 

They are marked on two sidee, representing half and quarter 
seconds, so that they may be adapted to greater nicety of range. 

They are intended for use with shrapnel shells, the accuracy 
of the burst of such shell in flight being of great importance, 
and the same accuracy or ranges not being obtainable with the 
9-seconds fuzes. . 

They are painted red and drab colour. 


9-Seconds. 


They can be used with all R.M.L. shells. 

They contain two inches of fuze composition, which burns 10 
seconds when at rest. 

They are marked on two sides, in even and odd numbers, 
representing half seconds. 

They are painted black and drab colour. 


15-Seconds. 


They can be used with all R.M.L. shells, and will eventually 
supersede the 5 and 9-seconds. They contsin 2 inches of slow 
burning fuze composition, which burns about 15 seconds when at 
rest. ‘They are marked spirally in half and quarter seconds. 


They are painted black and drab colour. 


20- Seconds. 


They are used for common shell. 

They have four inches of fuze composition, which burns 20 
seconds, when at rest. 

They have no powder channels at the side, and only the last 
two inches of composition are marked in a spiral direction round 
the fuze, the numbers representing halt seconds, thus, 20, 22, 
24, and so on. J 

They are painted drab colour. 


80-Seconds. 


They can be used with R.M.L. common shell. 

They contain about three inches of slow burning composition, 
which burns about 30 seconds when at rest. 

They are marked specially in half and quarter seconds. 

‘They are not prepared for less than 15 seconds. 

They will eventually supersede the 20-seconds fuze. 

They are painted black and drab colour. 

The hook borer is not suitable for these fuzes, the gimblet 
borer must be used. 
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For R.B.L. ORDNANCE. 


The fuzes for B.L.O. are identical with those for M.L.O., ex- 
cept that, as there is no windage, a detonator is placed in the 
head, which is set in action by the discharge of the gun, and 
ignites the fuze composition. 

The latest pattern has a safety pin to support the head of the 
detonator; this should not be withdrawn until just before the 
shell is placed in the bore. 

These fuzes can be used for all shells having fuze holes of 
general service gauge, except that the 20-sec. cannot be used with 
shrapnel shell. 


For S.B. ORDNANCE. 
Diaphragm 
Are used for diaphragm shrapnel shells. 
The length of fuze composition is one inch; and it burns 
5 seconds. 
They are marked on two sides in half seconds, one side having 


the even, the other the odd numbers. 
They are painted black and drab. 


Common. 


They are used with S.B. common shell, also with 12 and 24-pr. 
shells, fired at short ranges from the 42 and 53-inch mortars. 

They contain two inches of fuze cornposition, and burn for 
10 seconds. 7 i 

They are marked similarly to the diaphragm. 

Tbey are painted black and drab. 


Mortar, Large, 


Are used with 8, 10, and 13-inch mortar shells. 

The length of the composition is six inches, and it will burn 
for 30 seconds. 

The fuzes are marked with five divisions to the inch in a spiral 
direction round the outside, the figures referring to the length of 
composition, but by the addition of a cipher will refer to the 
general half-second unit; the marking commences at two inches. 

No hole is bored at the marks, they being merely indentations., 

They are painted drab colour. 


Mortar, Small, 


Are used with the 5} and 43-inch mortars at long ranges. 

They contain three inches of fuze composition, and burn 
15 seconds. 

They are marked and constructed similarly to the large mortar 
faze, therefore the intervals between the holes correspond to one 
second of time in burning ; the marking commences at one inch. 
They are also painted drab. 
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10-inch Parachute Light Fuze 


Has 3 inches of fuze composition, burning 15 seconds. Its 
marking is different to. the service fuzes, thus 6 on it means 
6 seconds, 


8-inch Parachute Light Fuze 


Has 2 inches of slow-burning composition, and burns 13 seconds. 
These two fuzes on emergency might be used with S.B. common 
shell. 


5h-inch Parachute Light Fuze 


Has 1°5-inch slow composition, burns 10 seconds. Too small 
for use with S.B. common shell. 

The parachute fuzes are painted blue, and have been up to 
the present time issued 50 in a cylinder. 


Hand Grenade. 


Used with 3 or 6-pr. hand grenades ; burns 7} seconds: they 
are placed in the grenade, uncapped, and lighted by a portfire. 
1,200 in a half metal lined case. 


PERCUSSION FUZES. 


A percussion fuze is one that depends upon impact or graze 
for its action. 

There are six percussion fuzes in the eervice, Pettman L.S., 
Pettman G.S., B.L. plain, Royal Laboratory, Sensitive, and 
Delay Action for base of Battering 64-pr. 

The two former are for ison, the four latter for field, 
siege, and garrison service, as hereafter stated. R.L. Mark I. to 
be used up with 7 and 9-pr. guns only. 


Pettman L.S. 


Can be used with all S.B. common shells tapped to receive it : 
such shell will be known by a cross engraved on the plug. It is 
made of gun metal, is conical in form, and has a screw turned 
on its body. Above the screwed part is a plain projecting 
shoulder, upon which the fuze rests when screwed home. 

It will not act on graze, but only on striking some resisting 
— — such as the parapet of an earthwork, or the side of a 
ship. 


Petiman G.S. 


Can be used with common, double, and segment shell of garrison 
calibres. 
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It is somewhat similar to the L.S. fuze in general construction, 
but may be distinguished from it by the absence of the projecting 
shoulder, and by its being screwed its whole length. 

This fuze will not act on graze on water, but will do so on 
striking the side of a ship or equivalent resistance. 

The Pettman fuzes require no preparation. 


B.L. Plain 


Is made of gun metal, and is cylindrical in form. 

A safety pin of brass wire twisted double, with a loop of braid 
attached to the end, is passed through the head of the fuze. l 

To prepare the fuze, the safety pin is withdrawn by a smart 
pull on the braid, the fuze dropped into the shell, and the ecrew 
plug replaced in the fuze hole. 

This fuze is only used with segment shells for field guns, and 
B.L. common shells fitted with a socket. : 

It is intended to burst the shell on graze or impact. 


R.L. 


This fuze is adapted for all shells with fuze holes of the general 
service gauge, but is not used in higher calibres than the 80-pr. 
and 7-inch R.B.L. 

Its interior is similar to that of the last fuze, but the lower part 
of ite body is screwed to fit the G.S. fuze hole. 

Through the head of the fuze passes a safety pin, with ring 
attached, which should not be withdrawn until the shell is in 
the bore. 

It is intended to burst the shell on graze or impact. 


Sensitive. 

For use with 7-pr. R.M.L. guns, 6°3-inch and 8-inch howitzers. 

It is designed so as to be equally efficient with very low 
charges and with the highest charges used with the above pieces. 

No preparation is required except “ uncapping,” which is 
performed in the same manner as for M.L. time fuzes. 

When firing with low charges, gun-cotton priming may be 
used to secure ignition, as described on page 63. 


Delay Action for base of Battering Shell, 64-pr. 


This fuze is intended to burst the shell after the shell has 
buried itself in the object fired at. It is set ready for action on 
firing similarly to an ordinary percussion fuze, and the detonator 
being fired on impact, ignites a column of composition, which 
burns a few seconds before communicating with the burster. 
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Means of Firing Ordnance. 


COPPER FRICTION TUBES 


Are now almost exclusively used for firing ordnance. There 
are three natures, *2 inch diameter :— 

The special friction tube (about 2 inches long) for the 7-pr. 

The long friction tube (about 5 inches long) for 7-inch RML. 
guns and upwards. 

The short friction tube (about 3 inches long) for all other 
ordnance. 


PORTFIRES. 
Common 


Barn at the rate of about one inch in 50 seconds. 

The readiest way to extinguish a portfire is by a sharp, sudden 
jerk. When put out in this way, the burnt end should be cut off, 
otherwise difficulty will be experienced in re-lighting it. 


Slow 


Are made by saturating paper with a solution of saltpetre. 
They may be used on an emergency instead of common port- 
fires or slow match. 


MATCH. 
Quick 


Is made of cotton wick boiled with a solution of mealed powder 
and gum in about the following proportions:—2 lbs. wick, 20 lbs. 
mealed powder,* 9 oz. gum arabic; 9 pints of water. 

Unenclosed it burns at the rate of about 1 yard in 13 seconds; 
when enclosed in a tube of any kind, it burns much more rapidly, 
being as instantaneous as a train of gunpowder, the pressure 
causing the gas to rush forward and fire the mass explosively. 
Quick match is made up in paper or calico tubes when this rapid 
action is required, and when so made up is termed a “ leader.” 

The proportions of powder, &c., will vary with the number of 
threads in the wick; those given above are for six-thread wick. 
Quick match is demanded by weight; 1 Ib. of six-thread match 
would be about 360 feet long. Quick match is largely used for 
priming fuzes, &c. ; ; 

Issue. Either in long packing or in metal-lined cases, and should 
be demanded by weight. 


————— — —— —— — 
* A portion of the powder is kept dry, and dusted over the quick match. 
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Slow 


Is made of pure hemp, slightly twisted and boiled in a ley of 
waier and wood ashes in the proportion of water 50 gallons, wood 
ashes one bushel; this serves for 100 lbs. of yarn. It burns at 
the rate of one yard in eight hours; it is used for lighting portfires, 
&c. Slow match may be equally well made by bviling in a solu- 
tion of 8 oz. saltpetre to one gallon of water. 


PRIMERS FOR VENT PIECES OF R.R.L. GUNS. 


Are used with the 7-inch and salt R.B.L. guns, and consist 
of a cylinder of leather paper, driven like a tube, with three strips 
of red worsted attached to the exterior. 

To prime, the primer is pressed into the vent, worsted end first. 


TIN CUPS. 


To prevent, as far as possible, the escape of gas on discharge in 
R.B.L, guns, tin cups = a as under :— 
z ith service, practice, and exercise 
Fer the T-inch{ — — * 


10pr. 
f gr With practice ammunition. 
» 6-pr. 


Each cup may be used until it loses its shape. 

They are placed against the cartridge with the edge to the 
front. A small extractor hook is provided, by which to withdraw 
them after firing. 


WADS. 


Grummet. 


Grummet wads are ueed with all S.B. guns when firing at 
angles of depression, or at angles of elevation less than 3°. ‘They 
are placed over the shot, and thus prevent it from running out. 
ties cross pieces should be tow the muzzle when rammed 

ome. 

Grommet wads are supplied on special demand for use when 
firing rifled projectiles at angles of depression. : 


Wedge. 
Wedge wads. Two sizes of wedge wads are issued. They both 
consist of two wooden meagre connected by a piece of cane. 


In the larger wad the length of cane is 7-5 inches, and length 
of wedge 7 inches. It is for use with 9-inch guns and upwards. 
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In the smaller wad the length of cane is 6°5 inches, and the 
wedge 5'5 inches long. It is for use for 64-pr., 80-pr., and 
7-inch guns, 

These wads are to be rammed home separately after the pro- 
jectiles. Their use is to prevent the projectile from shifting when 
running the gun up. 


ROCKETS. 


Rockets are projectiles containing their own motive power, and 
consist of a pa a driven with a quick-burning composition, 
closed at one end. The pressure of the ignited composition on 
the head of the cylinder (caused by the gas being free to escape 
to the rear), gives it an onward motion. A cone-shaped hollow 
is formed in the rear of the composition with the object of ex- 
posing a large surface for ignition at once, and thus obtaining a 
sufficient volume and pressure of gas to start the rocket with 
a fair velocity. 

There are two natures of rockets in the service, War and 
Signal. 

War 


Are now made of Hale’s pattern. The case is of steel (“Atlas 
metal”) and corrugated, the better to retain the composition. A 
spinning motion is given to the rocket by the gas on its escape 
from the vents, of which there are three, impinging against small 
iron curved shields. 

The head of the rocket is hollow, plugged with wood. A 
carcass or shell of some kind will no doubt eventually be attached 
to it. 

There are two natures of Hale’s rockets, viz., the 24-pr. for 
garrison or siege service, and the 9-pr. for field service. 

They are painted red. 


Signal 

Are made of the following sizes, viz., 1 lb. and 4 lb. 

Their cases are made of paper, and have one central vent. A 
stick is attached to the side of the rocket, and fits into a metal 
socket. 

All signal rockets are painted stone colour. 


55 


PART II. 


Ammunition. 


Regulations to be observed in Making Up Cartridges, Filling 
Shells, and Examining Ammunition in Laboratories in 
Artillery Charge. 


1. In most works, Laboratories have been erected, consisting 
of a lobby with barrier at the entrance, and filling rooms for Shells 
or Cartridges with hatches or openings for the admission and 
delivery of Powder or Filled Cartridges and Shells. Where no 
Laboratory Building exists a tent will be used. 

2. Laboratory operations will be carried on under the super- 
intendence of an Officer, who must satisfy himself that the several 
Men, as detailed in the following paragraph, understand the duties 
entrusted to them. The presence of an Officer will not, however, 
be necessary at small detached forts or batteries in charge of 
Master Gunners, where Ammunition is made up for the Auxiliary 


— 
3. The party for Laboratory operations may be detailed as 
follows :— 


(a) Two Men as Magazine Men, to issue the Powder in barrels 
from the Magazine, and receive and stow Cases or Cylin- 
ders containing made-up Cartridges. 

(b) Four men for conveying the pewder barrels and cases with 
Cartridges or filled Shells to and from the Laboratory. 
Two men will be sufficient if only one barrel of Powder, 
or less, be required. 

(c) Eight Men for the Cartridge or Shell-filling Room, or less, 
if a small quantity of Ammunition is to be made up. 
These Men will be detailed to unhead the barrels, weigh 
out charges, make up cartridges or fill Shells, as may be 
required. 

(d) Two men will be required at the entrance or receiving 
hatch, to pass in empty Shells. 


4, The Men engaged in the Laboratory will exchange their 
Clothing for Laboratory Clothing and take off their boots in the 
place ordered, and step into the Laboratory slippers on the inside 
of the barrier; they will on no account re-pass the barrier, with- 
out first taking off their slippers, and will then change their clothing 
as before in this lobby. 

5. Previous to being told off, the men must be warned to lay 
aside any knives, pipes, matches, or combustibles they may have 
about them. Any infringement of this Rule will be dealt with as 
disobedience of orders. 

6. The operations for filling Shells and making up Cartridges 
will never be carried on at the same time in the same room or tent. 

7. The greatest attention will be paid to cleanliness in all 
parts of the Laboratory and the ways leading thereto; also in the 
wagons and barrows used for the conveyance of the Powder or 
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Ammunition to or from the Laboratory. Any loose grains of 

wder, dust, or grit, will at once be pits up and thrown into a 
cna: or tub containing water, which, with a stick for the purpose 
of stirring, is to be kept just outside the Laboratory. 

8. No barrow, tool or tackle used outside, will be admitted 
within the barrier at the entrance of the Laboratory. 

9. Nothing will be kept inside the barrier of the Laboratory 
but the necessary Articles for a Laboratory, and no stores such as 
barrels, cases, cylinders, &c., will be admitted without being 
thoroughly cleaned externally. 

10. The Shells to be filled will be placed outside the entrance 
to the Lakoratory or hatch, lettered “ For admission of Shell,” 
if there be one, they will there be thoroughly cleaned and brushed 
externally before being passed into the Laboratory—planks being 
laid down when the heavier Shells are filled, in order to save the 
floor. 

11. All Shells, previous to filling, will be carefully searched 
internally, and all loose filings or pieces of lacquer removed. 
Care must be taken not to detach the uer in this examination ; 
this is often done by the careless use of the copper scraper. 

12. All Shells, up to the 9-inch, inclusive, can be up-ended 
by hand on the blocks, for examination and filling. eavier 
Shells require the tackle andstrap. Care must be exercised in all 
cases when moving projectiles which are fitted with gas-checks, 
not to injure the gas-checks. 

13. Made-up —— or filled Shells will not be issued by 
the same door or hatch through which the loose powder or empty 
Shells are passed in. 

14, Powder barrels will be conveyed to the Laboratory, and 
zinc cylinders containing filled Cartridges to the Magazine or 
Cartridge Store, in barrows, in order to keep them free from dirt 
or grit. Covered two-wheeled barrows are generally provided 
for this purpose, if hand-barrows are used, the packages must be 
covered over with wadmiltilts. 

15. The floor of the chamber in the Laboratory appropriated 
as a filling-room, will be covered with hides ọr wadmiltilts when 
in use. 

16. Empty Powder Barrels will be passed out at once, and 
stored in a clean place; and in the event of a barrel not being 
emptied, it will be re-headed and returned to the Magazine. 

17. No greater quantity of Powder than is absolutely 
necessary to keep the work going will be in the Laboratory, or in 
transit between the Magazine and Laboratory at the same time. 
The actual quantity must depend on the nature of the Cartridgee to 
be made up or the shells to be filled, the great object in view 
being of course, to minimize the damage resulting from a possible 
explosion. In no case should the quantity exceed two Larrels. 

18. The ad regulations are applicable aa u rulc to filling 
cartridges and shelle for all natures, but cartridges over 80 lbs. 
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and shells over 10-inch R.M.L. will generally be filled at district 
Laboratories under special regulations a3 to the amount of powder 
and number of shells to be under manipulation at the samz time. 
19. A copy of these instructions attached to a board will be 
hung up in the entrance to the Laboratory. Copies for this 
purpose, printed on foolscap, can be obtained on demand. 


Instructions for the Preparation of Shells and Fuzes. 
FILLING AND SECURING SHELLS. 


All shells should be scraped and cleaned both internally and 
externally before filling. 


SmootH Borm ORDNANCE. 


Shells, Spherical, S.B., Common.—Remove the plug from the 
fuze-hole by means of the key; insert the funnel and pour in the 
bursting-charge ; carefully wipe every portion of powder from the 
fuze-hole, and when for F.S. drive in a papier-maché wad with 
the drift as far as the shoulder on the drift will allow ; then screw 
in the fuze-hole plug, or gun fuze, as required. 

Shells, Spherical, S.B. Diaphragm Shrapnel, Boxer.—Remove 
the plug from the loading-hole by means of a screwdriver; hold 
the shell in a position with the loading-hole uppermost ; insert the 
funnel and pour in the bursting-charge ; turn the shell from side 
to side to facilitate the filling; carefully wipe every portion of 
powder from the loading-hole, and drive in a papier mâché wad 
with the drift as far as the shoulder on the drift will allow, and 
screw in the plug; unscrew the fuze-hole plug, to which is 
attached a wood plug covered with serge (to prevent the bursting 
powder from passing into the socket in sufficient quantity to cause 
inconvenience in fixing the fuze) ; and in order to insure the small 
hole communicating with the powder-chamber being clear, shake 
a few grains of powder from the powder-chamber into the socket ; 
then replace the fuze-hole plug. 

Shells, Spherical, S.B., Mortar.—Mortar shells are only filled 
when required for firing. Remove the cork from the fuze-hole, 
except in the case of the 10 and 13-inch, when it may be driven 
in ; insert the funnel and pour in the bursting-charge, and insert 
the fuze as described under head of “ preparing fuzes.” 

(A. u.)] E 
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RIFLED ORDNANCE. 


Shells, Rifled, M.L., Common and Double, 64-pr. and upwards. 
—Remove the plug from the fuse hole, place the filling-rod in 
the bag, and fold the latter round the rod, insert it through the 
fuze hole, taking care not to force the end of the rod through the 
bottom of the bag; carefully push in the bag until the neck only 
is in the fuze hole, a portion being kept outside, as the whole bag 
must not be allowed to slip into the shell during the operation of 
filling : then withdraw the rod, and insert the funnel in the neck 
of the bag, pressing the funnel well down into the fuze hole: 
pass the filling-rod down through the funnel, and gradually pour 
in two or three pounds of powder; take out the funnel and rod, 
lift up the bag, and jerk it, so as to “set” the powder well down 
to the bottom and to open the bag. Then reinsert the funnel 
and rod as before, and continue the filling. 

The filling-rod should be moved up and down to facilitate the 
passage of the powder through the funnel, the powder in the 
shell being tamped on at the same time. The use of a large 
mallet against the side of the shell r any piece of wood that 
would answer the same purpose) will materially assist in getting 
as much powder as possible into the shell. 

When the shell is quite full, withdraw the funnel and filling- 
rod, and tie the neck of the bag with two half-hitches of twine 
close to the top of the fuze hole. Cut off the superfluous choke, 
and push the neck of the bag well down, and to one side of the 
fuze hole; then screw in the fuze or plug as required. 

When the shell is to be fused with a time fuse, it must not be 
quite filled with powder, but sufficient space must be left for the 
insertion of the fuze when the choke of the bag is pushed in. 

No preparation of the bag by pricking or otherwise is necessary 
when using either percussion or wood time fuzes, except in the 
case of the 20-seconds fuzes, which require that the bags should 
be pricked. A sharply pointed piece of wood should be used. 

Shells, Rifled, M.L., Common and Double, under 64-pr— 
Remove the plug from the fuze hole, insert the leather funnel, 
and pour in the bursting-charge ; the shell should be ta with 
a mallet or a piece of wood, to ensure its being completely filled, 
just leaving room for the fuze, if it is to be fuzed with a time 
fuze. This can be ascertained by inserting a piece of wood the 
same size as the fuze. After filling the shell carefully, wipe 
every portion of powder from the fuze holc, then fix the fuze or 
plug as may be required. 

In shells that are liable to be travelled, or that are not required 
for immediate use, insert the wad, papier-miché, G.S., with the 
gide on which the shalloon is cemented downwards, i.e., next the 
powder; drive it in with the “ Drift, wood, G.S.,” as far as the 
shoulder on the drift ‘will allow, and then screw in the fuze or 
plug as may be required. 
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Shells, Rifled, M.L., Battering, 64-pr.—The shell is to be placed 
upon its point in any convenient place to steady it. i 

Remove the gas-cheok lug with the “spanner gas-check plug 
for 64-pr., &c.;” take off the gas-check, and fill the shell as 
direc for the smaller natures of common shell, then carefully 
wipe every portion of powder from the fuze hole, replace the gas- 
check, and insert the fuze or plug as may be required, and screw it 
well home with the “ spanner,” until it binds against the gas-check. 

Shells, Rifled, M.L., Palliser.—The shell is to be placed u 
its point, which may be inserted in a block of wood hollowed for 
the purpose, or in any convenient place to steady it. No special 
pattern of block is necessary: it can be provided on the spot, and 
the recess cut by any carpenter. 

Pass the “ Holder, shell, Palliser” over the base until it rests 
on the rear studs, then, whilst it is held firmly by another man, 
unscrew the nut with the “ Spanner, gas-check, plug,” remove 
the gas-check, if it has already been fixed, and then unscrew the 
——— plug with the “ Wrench removing base plugs of Palliser 
£ sy 

N.B.—The 7-inch and 8-mch Palliser projectiles are not fitted 
for gas-checks, they, therefore, only require the base plug to be 
removed. 

Thoroughly clean the screw-thread of the plug-hole with a 
piece of cotton waste or rag. 


Insert the bag for bara — and fill the shell as directed 


for the larger natures of common : 

Before replacing the plug, any grains of powder or grit 
adhering to either screw must be thoroughly removed, and the 
screw threads lubricated. 

Insert the gas-check plug and screw it well home with the 
‘© Wrench removing base plug of Palliser shells; ” in the 7-inch 
and 8-inch the base plug only requires replacing. 

Place the gas-check on the base of the shell with the concave 
or unpainted side next the base, then screw the nut on to the end 
oe plug with the “ Spanner” till the nut binds against the gas- 
c 


Shells, Rifled, M.L., Shrapnel, Boxer. 


Remove the plug from the fuse hole, and after seemg that the 
fuze hole is clear of any dirt, &c., insert the leather funnel and 
pour in the bursting-charge. This must be done gradwally, for if 
the whole of the powder is put in at once the tube will probably 
become choked. Shake the shell from side to side on its base, 
until the whole of the bursting-charge has passed down the tube, 
taking care that none of the powder is left at the bottom of the 
socket. Drop in the metal primer, and, by means of the large 
diaphragm Shrapnel screwdriver, screw it tightly into the tube, 
and then screw in the fuze or plug as may be required. 

(A. M.) E2 
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Shells, Rifled, B.L., Common and Segment. 


The common and segment shells, 40-pr. and upwards, and the 
20-pr. sea service common shell, are to be filled as directed for 
the smaller natures of R.M.L. common shell. In the common 
shell, 20-pr. land service, 12-pr. and 9-pr., which are fitted with a 
metal socket to curry the B.L. percussion fuze, insert the leather 
funnel, and carefully pour in the bursting-charge through the small 
hole at the bottom of the socket, until the shell is thoroughly 
filled; then (care being taken that no powder remains in the socket) 
place the papier-miché wad, recessed part uppermost, in the hole 
at the bottom of the socket, and drive it in flush; any flat-ended 
piece of wood or stick larger in diameter than the wad can be 
used for this purpose ; then fix the fuze or screw in the fuze hole 
plug, as may be required. 

The object of this wad being used is to prevent the powder 
from working up into the socket after the shell kas been fuzed. 

It is not necessary to remove the wad when the shell is to be fired, 
as the explosion of the fuze is sufficient to force it into the shell. 

The 20-pr., 12-pr., 9-pr. and 6-pr. segment shells have iron 
bursters, a wood plug covered with serge being placed on top to 
secure them whilst travelling: this plug is to be removed when 
the percussion fuze is inserted. 


Shells, R.B.L., Shrapnel, Boxer, Land Service. 
Filled as directed for R.M.L., Shrapnel, page 59. 


FIXING GAS CHECKS. 
Projectiles fitted with plug and nut. 

Unscrew the nut and remove it, then apply the “ Wrench 
removing plug” to the gas-check plug, and screw it well up in the 
direction of the arrow,” to ensure its being well home. 

N.B. When unscrewing the nut, if there is any tendency for 
the plug to unscrew also, the “ Wrench, removing, plug,” should 
be at once —— to the head of the plug and turned in the 
direction of the arrow, at the same time as the nut is being turned 
in the opposite direction. 

the gas-check on the base of the projectile, with the 
concave or unpainted side next the base, then screw the nut on to 
the end of the plug with the “ Spanner, gas-check, plug,” until the 
nut binds against the gas-check. 


Projectiles fitted with plug with hexagonal head. 
Unscrew the plug and remove it. Place the gas-check on the 


__ # The heads of the gas-check plugs, and the wrought-iron nuts, are stam 
with an arrow to show the porin in which to * either when —— 
in the gas-check plug, or when screwing on the wrought-iron nut. 
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base of the projectile with the concave or unpainted side next the 
base (the saucer shaped gas-checks for 6°3-inch howitzer and 
7-pr. double, with the concave surface to the rear), insert the plug 
and screw it well home with the spanner until it binds against the 
gas-check. . 

N.B. With gas-checks having projections for studded pro- 
jectiles, see that the projections are in the line of the studs before 
ecrewing the plug home: with the 63-inch howitzer shells see 
that the radial projections on the gae-check fit into the correspond- 
ing grooves in the base before screwing the plug home. 


FIXING PLUGS AND FUZES. 


When plugs, primers, or metal fuzes are screwed into shells 
they should be lubricated with a mixture of equal parts of cocoa- 
nut oil and finely powdered chalk. If this is not available, with 
beeswax and Rangoon oil, or with white lead and tallow. 

Palliser and other projectiles fitted with plugs, and kept in 
exposed situations where the plugs are liable to become set fast by 
corrosion from the action of salt water, or otherwise, should have 
their plugs unscrewed once at least every six months, and the 
screws cleaned and re-lubricated as above. 

Instances have occurred in which fuze hole plugs of common 
ehell have been so jammed in as to be immovable in consequence 
of using the “ wrench, removing, plug,” intended for Palliser base 
plugs. The “key iron, fuze and plug, G.S.,” and the “key iron, 
plug, G.S.,” are the only implements which should be used for 
screwing in the G.S. plug. 


DISTINGUISHING MARKS. 


All filled shells must be marked in red paint with the word 
“ Filled,” and date, and also “bag,” if a bag is used. i 


REGULATIONS FOR STORAGE OF FILLED PROJECTILES FITTED 
FOR GAS-CHECKS IN CHARGE OF THE ROYAL ÅBTILLERY. 


Projectiles in charge of the Royal Artillery are to be filled 
and the gus-checks fitted before being placed in the shell store. 

In storing the shell, they are to be placed resting on their 
gas-checks, the stability being casted hy two pieces of wood 
9’ x 1” square placed each side of the nut. 


PARF EE. 
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PREPARING FUZES. 
Fuzes, Time, Wood, Bozer. 


The Boxer wood time fuzes are prepared for any desired time 
of. flight by boring through the side hole corresponding to the 
required time into the composition. 

When using the hook-borer, place the fuze in the hook of the 

in the proper position for boring the required hole; 
enter the bit into the side hole, screwing up until the bit has 
entered as far as the borer will allow, taking care not to press upon 
the fuze so as to prevent its bedding fairly in the hook. 

Unscrew, and when the bit is quite clear, remove the fuze from 
the hook. The length of the bit is so regulated that, when placed 
in the handle. it will enter sufficiently far into the composition 
when screwed down to the shoulder. If the bit should become 
unserviceable, the handle must be detached from the shank and the 
tightening-screw unscrewed, the square hole in the hook being 
made for that purpose. Care must be taken, when substituting 
another bit, that it is properly placed in the handle, and that the 
tightening-screw firmly presses upon it, for if any space be left between 
the handle and the head of the bit, the end will not enter a sufficient 
depth into the composition. The’ borer should be occasionally 
examined and cleaned. The operation of preparing the fuze and 
fixing it in the shell takes, on an average, about 15 seconds; with 
a little practice these operations may be performed in a shorter 
time. 

When using the gimlet borer, hold the fuze in the hollow of 
the hand, enter the borer into the side hole, pressing it in per- 
pendicular to the axis of the fuze; when it has reached the bottom 
of the hole, use it as a gimlet to complete the communication with 
the composition, boring up to the kenis then pull the borer 
straight out. 


FIXING FUZES. 
Fuzes, Percussion, B.L. Plain. 


These fuzes are used in the B.L. 20-pr., 12-pr., 9-pr., and 6-pr. 
segment shells, and in the 20-pr. land service, 12-pr. and 9-pr. B.L. 
common shells; they require no preparation except the removal 
of the safety pin, which is to be taken out just before dropping 
the fuze into the shell. Care must be taken to insert it prepony > 
a ms with the rim round it is the top of the fuze; it should be 
firmly held in its place by the fuze-hole plug being screwed tightly 
down on to it. 


Fuzes, Percussion, Pettman, G.S. 


These fuzes require no preparation; they are simply screwed 
— the. fuse-hole by means of the key, iron fuze. and 
plug G.S. 
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Fuzes, Percussion, R.L. 


These fuzes require no preparation except the removal of the 
safety pin. They are screwed firmly into the fuge hole by mesas 
of the “ Key, iron, plug, G.S.” 

The safety pin ie not to be removed until the shell is placed in 
the muzzle of the gun. 


Fuzes, Percussion, Sensitive. 


The fuze is “uncapped” by removing the tape and copper 
band; this is not to be done till the shell bas been placed in the 
bore; after uncapping the fuze fray out the two loose ends of the 
quickmatch, then take a piece of guncotton yarn about 10 inches 
in length, place the centre of it alongside the quickmatch where 
it is tied to the fuze and twist the two ends (quickmatch and 
guncetton) on either side together and wrap them round the head 
of the fuze, tying the guncotton yarn in a knot at the ends. 

No thread or twine must be used. 


Fuzes, Percussion, Delay Action, for base of Battering Shell, fit-pr. 


These fuzes require no preparation: they are to be screwed 
firmly into the base of the shell, as directed under instructions for 
filling battering shell, 64-pr. 


Fuzes, Time, Wood, Rozer, Breech- Loading. 


The fuzes for B.L. shells should be screwed into the fuze hole 
by hand; when they cannot be screwed any further, they are 
properly secured. Jn fixing the B.L. Boxer time fuzes, neither 
a mallet nor any other instrument is to be used. The safety pin is 
‘a = be withdrawn until just before entering the shell into the 
reech. 


Fuzes, Time, Wood, Borer, Muzzle-Loading. 


The fuzes for muzzle-loading shells are fixed in the fuze hole 
by giving the head of the fuze two or three smart taps with a 
sal t, or suitable piece of wood, or by striking them against the 
gun carriage if more convenient; this operation should be per- 
ormed fairly, and not so as to split or injure the top of the fuze; 
the fuze must not be uncapped until the shell is placed in the 
muzzle of the gun. The fuzes for rifled M.L. guns are “ uncapped ” 
by taking hold of the small end of the copper band, which ie left 
exposed, and unwinding from left to right smartly, so as to 
roman detach the band from the head of the fuze, and to 
leave the priming fully exposed. 


Fuzes, Time, Wood, Boxer, Common and Diaphragm. 


Remove the fuze-hole plug and place the fuze in the fuze-hole 
of the shell, and give the head of the fuze two or three smart taps 
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with the mallet, or against the gun carriage if more convenient. 
Before the fuze is placed in the socket of the diaphragm shell, 
care must be taken to remove any superfluous quantity of powder 
which may have passed into the socket through the communication 
hole. This is important, because the shell will burst prematurely 
if the powder in the socket prevent the fuze being securely fixed. 

The fuze should not be pein: 1 DA until the shell is placed in 
the muzzle of the gun : this much reduces the chance ofan accident 
and secures the priming from injury. 


Gun Cotton Priming. 


Gun cotton priming has been introduced for use when firing at 
high angles with small charges, as the quick-match failed to ignite. 

The gun cotton is issued in tin cylinders containing 20 feet of 
loosely twisted gun cotton and strands of silk for attaching it to 
the fuze, the cylinder holds enough for about 20 fuzes, it is closed 
by a band of tape. 

The directions for use are enclosed in each cylinder and are 
stated under head, fuzes, sensitive, page 63. 

It is well to remember that when the gun cotton is attached, 
the fuze is liable to be ignited by the least spark, therefore the 
shell should be placed in the gun as soon as possible after the gun 
cotton is attached. 


Wad, Papier-maché, in Fuze Hole. 


When fixing fuzes in shells having a wad in the fuze hole, or 
in the bottom of the socket of — service, 12-pr. and 9-pr. 
B.L. common shells, it is not necessary to remove the wad, as the 
explosion of the fuze is sufficient to force it into the shell, if using 
percussion fuzes; and if using wood time fuzes the wad should be 
driven into the shell in the operation of fixing the fuze. 


EXTRACTING WOOD FUZES. 


Fuzes for Rifled Ordnance.—Apply the fuze-extractor to the 
head of the fuze and unscrew ; if the adapter which is in the fuze- 
hole of some B.L. shells should also be unscrewed, do not remove 
the fuze from it by striking it on the end, as a blow in that direc- 
tion may weaken or break the wire that suspends the hammer in 
the breech-loading fuze. 

Fuze for Common and Diaphragm Shrapnel.—Clear out the cup 
of the fuze with the projecting piece of metal on the handle of the 
fuze-extractor; take a firm hold of the head of the fuze between 
the jaws of the fuze-extractor and turn from left to right. The 
small knob between the jaws fits into the cup of the fuze and 
prevents the top from collapsing or giving way. 

An “ Extractor, fuze, large,” is supplied for use with 13, 10, 
and 8-inch mortar shells on demand. 


65 PART II. 


Ammunition. 


TABLE OF FILLED CANNON 


TRIDGES.—RIFLED ORDNANCE. 
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i t| 22] 160 | 10 | 81 
12DARLG.) 13-0 | 140| 6-0 E i f 8 146 4) 79 | 
| or L.G. 3 : i PEN ý : é 79 | 
OS ie othe BLO. } 11-0 | 12-0 | | » £1 10 151 4| 71 
8lby R.L.G.)]} 92| 9°7 | 60| 3 n 13.155 | 6| 80 è 
: 5 | { 14| 162 | 6| 79) 
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uniform length. The dimensions given are those of the 80-Ib. cartridge. ts k or Exercise, R.L.G.or L.G. 


. Cartridges .M.L. gansand upwards, for L.S., are packed in zinc cylinders, each cylinder containing 
euligh wie oe Crcaption of the Mark II. cylinder: fur the 7-inch gun, which will contain 1 Battering 
charges. 
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| Number Packed, and Weight 
of Package in Pounds, 


Length. Diameter. m 
| — Cascs, Powder, Metal Lined. 
Nature. Description. Dace oo Tee 


From | To | Body Bot- 


tion of Tho} y 
J— o Whole. Half. | Quarter. 


Hoops. 


Ins. | Ins. No.|Wet. No.|Wat.| No.| Wgt- 
Reduced or 6lb. RIL.G. HT 60| .. | 2Nrw. ç| 18/160) 7] TS ow | = 
64-pr. 4 Saluting, S.S. or L.G. l| 19| 164 |, 8] 79 7 æ] one 
Blank... 51b. c 60 2 „ §| 22)162)10 | 82] ww] =- 
5 4 t| 22] 160 |10] S81 | oe] oe 
| | Service ...¢] 71b. R.L. a 13°78) 14°25) 43| .. | 7 yy €) 151156 | 6| 73 | oe | ove 
| 40-pr. 4 or L.G. Qi 16) 168 1 T| 80) soid | eve 
| Blank ar 
Service... 4lb. BL. } 10°75) 11°25} 36| .. | 6 ,, ¢| 26)156 |12 5 | 39 
we | 25-pr- { í or L.G. i l| 27.158 |12| 79| 5 
S | Blank ose 
‘ | 
3 | Service ç| 3m. RLG} 98 |100| 3:3 6 „ ¢|33|152 |15 | 77 | 6| 37 
= | 16-pr. | l or L.G $ l 149 | 15 | 76| 6| 36 
34 Ul Blank =... | ni | 2.2] 55| GO] 3:3 3 n {| 741168 33 | 83 |13 | 39 
N 5 75| 165 | 35 | 85 |13 
a 
so * 
E 1} ib. R.L.G. 90| 95] 26 . 5 4, §| 60/160 | 27 | 80 10 | 37 
3 — or L.G. h ¿| 65{ 165 | 30 84| 11 33 
ò ( service Niby BLG: 8°25) 8°75) 2'6 5 4, (| 67/164 |33 | 83 |13 | 39 
-pr. S t| 68) 152 | 33 81 | 13 38 
| Blank 5°75) 6°25) 2°6 3 4, §{101/155 |44| 77 |20| 39 
| 2} 120| 172 | 54 | 86 |21| 40 
| 5°75) 6°25) 26| es 3 ,, §}185/157 |65 | 83 |27 | 40 
> 2] 142] 159 | 70 | 84 |28 
3'5 | 3°75) 2'5 è 1 ,, ¢/198/156 |90 | 79 {40 | 40 
L 7-pr. ... | Service | t 214 | 162 |102 | 84 |42| 40 
xA 3°5 2°5 A 1 ,, §[260|154 |116 | 78 |46 | 37 
7 {| 290] 162 |133 | 82 | 56 40 
4 2-7 | we | 22] m |1 n §1980/153 |170| 78 |72 | 38 
i | sd oisi 159 |200 | 82 |82| 4% 
| 
r 111b. R — 10:0 | 11°0 | 7:08! > a | Simi] a Coe we 
| Raves \ or LG. 5| | | | 
l tindi sd | FOTO c3] OM. RL G? | 10°0 | 11/0} 7°08} ... | & + | 8| 133] 3] 62] ao — 
( | or L.G. $ | | | | | | 
| Blank — | 71b. c * | 6'0 6'5 7°03 2 šf . 
P| ings 51b. R L.G. | 10:0 | 10°75) 4°77 Bs: 15| 131 | 5| 57] 2] 2 
ž | 10-pr P Service + 4°77 6 s 12| 123 5 | 61 aoe 
E 1 | ) | | 
8 | Blank 4-77) ay - ; s | 
z ape (| Service 3°77 5 * | 261 134 | 13 | 69 | 4 al 
3 | Ul plenk 3°77 — eel — * 
* 12-pr. a. | Service 3 i 4; 50| 142 | 25 | os | 9) 3 
< | val — * | as -~ 
J bioi un (Eai 3°07 i <x | 70| 154 | 32 | 78 |12| 36 
| 12 or 9-pr. Blank > z a4 ar its 6 y A (aa tee E jee * 
— ç! 120z. R.L.G.}| 6°25) 6S | 2°53) .. „ 100] 150 |48 | 79) 18] 36 
L 6-pr. „3 | Service... orLG. Í | | j | 
L| Blank =. | 1002.6. . 0°25) 65 i — -| ef De 
Í | 
| 151b. P* * | * iio Ht 10| 201) 4 | 91 | 7 . 
| IBID Pi ova * a re | eX 10} 201 | 4) 91] . 
OID Re. dey sa i m 151 201 | ... na s 
ngs, pees | 151b. R.L.G. —— ane 8] 170) 4| OL] we | s 
owes || 101d. R.L.G. res P — — * 12| 170 | s | sse Lao 
i 151b, L.G. s bse ùs —— N | 8/170) 4) Oi.) c 
101b. L.G. ... | 12| 170 | sochi coo 
' | 
Weight of Packages Empty se e | ae | ve | ow | ws | coe | 48 | cg NO en 
i 
i Pank or xerar, aran: — inte 
ad. For nse, er certain circumstances, wit “pr. 64-cwt. sicge guns (Mark JIJ., with sfcel tuli 
Servico for 64-pr. 64--wt. (Mark III. only). s * artta. 
7. Also reduced charge, Naval Service, for 64-pr. 64-cwt. (Mark III. only). g. For6-cwt. gun, 8S. 


N.B.—The larger figures refer to —— packed in paper covers. 
Comes OF 7-inch R.M.L. guns and upwards, for L.B., are packed in zinc cylinders, each cylinder con- 


taining | cartridge, with the sole exception of the Mark IJ. Under for the 7-inch 
— Batesine ac 5 Ful ohare cy nch gun, which will contain 
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Section I.—General Directions. 


THE regular attack of a fortified place entails the employment 
of several kinds of ordnance. Siege artillery is organized in units 
which may be heavy or light, for details* vide page ‘149. Each unit 
is composed of 30 pieces of ordnance, and is supplemented by six 
7-pr. guns of 200 lbs. each, mounted on beds for the advanced 
trenches, and 300 24-pr. rockets. Gatling guns, for the defence 
of * trenches against. sorties, will probably be associated with 
the above. 


© Fide also Handbook for Siege Artillery, 1879. 
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The number and nature of units to be ct te in any siege 
operations depend on the importance and strength of the position 
to be attacked. The place of disembarkation having been de- 
termined on, the transports will be unladen, by being brought 
alongside piers or landing places, or should the depth of water not 
admit of this, the stores will be transferred to flat bottomed boats 
or launches, and landed by such means as may be available. 
Should it be necessary to erect sheers and derricks on the beach 
or waterside, the detail of stores stated at page 151, will be found 
sufficient for all weights up to 90 cwt. 

It will be necessary for the Officer superintending the disem- 
barkation, to establish a system for the immediate removal of all 
stores from the neighbourhood of the landing places, in order 
that the work may proceed without hindrance, and the jetties or 
wharves not become — up by an unnecessary accumulation of 
material. 

The Siege Train Parks will be established at such positions as 
to facilitate a ready supply to the trenches. These parks would 
be from 3 to 4 miles from the besieged fortress, and in the choice 
of such sites, attention must be paid to the contingency of the 
serious consequences of a successful sortie reaching them and 
destroying the contents. They should be out of sight of the enemy, 
and beyond the reach of their fire. 

The extent, position, and number of the parks will depend on 
the nature of the front to be attacked. They must be such as to 
ensure a sufficient supply of material of all kinds. 

Tn future sieges tramways will probably-be employed to facili- 
tate the transport of material to the batteries. 

The arrangement of stores in field arsensals and parks requires 
a most systematic plan. Each nature of projectile should be stored 
se tely and each pile duly marked ; the metal lined cases with 
filled cartridges, stacked according to the nature of ordnance 
for which intended. Magazines and laboratory tents placed with 
due regard to safety; fuzes and rockets under such protection from 
accident and weather as the means available will permit; the 
artificers’ shops, wheelers’ or smiths’, with regard to the safety of 
the material in the park. The men in the parks, employed in 
duties which require experience, should be permanent. 

The general directions for the armament of the batteries are 
given at page 84. 

When the trenches have been reported as complete to receive 
the guns, &c., the removal of all necessary stores will be proceeded 
with by the Royal Artillery. 

The force composing the siege train, or parts of a siege train, 
should be divided into reliefs, each relief being on duty for 12 
hours. This time will be found easier work for the detachments, 
which, as a rule will have to march probably 3 or 4 miles from their 
encampments to the batteries, than shorter periods. 

The reliefs will be carried on generally at 6 A.M. and 6 P.N.; 
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but no man should go on morning duty to the trenches without 
his breakfast. Cooked provisions should be taken down. Attention 
to the comforts of the men will not only add to their general 
health, but also enable them to maintain their efficiency under the 
severe work inseparable from duty in trenches. 

Officers in command of detachments cannot pay too much 
attention to the most careful supervision of the material in the 
batteries: that the mip ly of cartridges, projectiles, fuzes, &c., is 
sufficient for the probable requirements : that the platforms are in 
good working order, and the drainage as complete as posses 
that the elevating gear works well, and is clear of too much grease 
and free from dirt: that the distances of all important points be 
accurately ascertained, in order that an effective fire may at once 
be directed on any spot without loss of time. 

The amount of ammunition required for daily consumption 
cannot be fixed. It depends on what the — batteries are 
intended for. 

Officers in command of batteries cannot be too careful in 
limiting the expenditure to the urgent necessities of the work 
they are engaged on. 
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Section IL.—Jetties. 


In suitable localities, with sufficient time, material, and 
appliances, and the requisite command of manual labour, wooden 
piers or jetties may be constructed of strength eufficient for the 
disembarkation of siege or even heavier guns; but it would rarely, 
if ever, fall to the let of the artilleryman to be called upon 
to execute engineering works of such magnitude; atill it is 
not improbable that a — of the mode of constructing 
jetties, such as would be suitable for the disembarkation of weights 
up to one ton might prove of use; and although exact rules cannet 
be irid dowa as to the proper mode of proceeding in every case, 
the following hiats might prove useful. 


CONSTRUCTION OF WoODEN JETTY OF PILKs OR TRESTLES. 


The spot selected should be free from exposure to a heavy sea. 

The more gradual the slope of the beach the longer must be the 
jetty, to secure a given depth of water at the head: this may be 
of importance in selecting a locality if stores are limited. 

Good holding ground, in which piles can be driven, should if 
possible be fixed on. 

The jetty may be described as consisting of a number of 
upright frames, Fig. 1, which carry the road bearers and deck. 


8 PICKET "n — = 8’ PICKET on PIE. 


TRANSOM. 


D2. --— 


The width of the frames would, to a certain extent, be 
regulated by the length of the planks intended to be made use of 
for the deck, but it should be broad enough to ensure stability— 
about 10 or 12 feet, generally speaking. 

Spars of about 6 inches diameter would be suitable for the 
transoms, and somewhat lighter scantling fur the diagonal braces 
and ledgers. 

For the piles, 8-ft. pickets for shallow water; iron-shod piles 
or trestles would be used as the water deepened. 


71 


Jetties. 


Swiss pile drivers, or monkeys for pile driving. Lashings, 
24-inch tarred rope for the transoms, and 14-inch tarred for the 
diagonals and ledgers. 

— intervals between the frames would depend on the 
strength of scantling employed for the road bearers, and the 
number of road bearers laid dowa in each bay. 

Using five 5-inch baulks as road bearers in each bay, about 
10 feet interval between the frames would be suitable for field 
guns or like loads. 

Planks laid down in the wheel track on top of the deck serve 
to distribute the weight. 

By lashing the road bearers to the transoms great increase of 
stability is obtained. 

Baulks or ribands may be lashed down along the sides of the 
deck to keep the planks from moving. 

Collars of light lashing applied under each transom lashing on 
the upright piles, keep the transoms from slipping down when 
the weight comes on them. 


Fig. 2, 
Sms ELEVATION or LIGHT JETTY. 


Slope of beach—1 in 12. ie % J, 4, Swinging derrick. 
“u. a, Pickets or piles. , a, . h, h, Standing do. 
b, b, Transoms. È ri O, 9, Strut, instead of fore guy. 


Fig. 2 gives a side elevation of a light jetty run out on a 
beach having a slope of 1 in 12. 

The swinging derrick, f, f, rigged at the end of the jetty, from 
the standing spar. h, h (which has the strut g, g instead of a fore 
guy), would be for the disembarkation of light guns or stores. 

The diagonal braces of the frames, and the side guys of the 
derricks, are not shown, to avoid confusion. 

The butt of the swinging derrick is made fast to the upright 
spar, with a 6” gasket secured to the former, as shown in Fig. 3, 
and to the latter with a stopper hitch. 
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Rieeine, RAISING, AND WORKING LIGHT SHEERS FOR THE 
DISEMBARKATION OF GUNS, &c., NOT EXCEEDING 90 CWT. 


As a rule the sheers would be erected on the edge of a quay 
or pier where large boats or barges could lie alongside, and as in 
such cases an anchor holdfast would probably have to be made 
uee of for the fore guy, in the following description this has been 
assumed to be the case. In any instance where the fore guy 
holdfast could be established on solid ground, it might be con- 
structed in the manner prescribed for the back guy. 


ERECTING LIGHT SHEERS, 40-rooT SPARS, ON THE EDGE OF A 
QUAY, END oF A PIER, OR ON AN OPEN BEAcH. 


The stores required* for the work (as detailed at page 151) 
having been landed and placed in a convenient position, the spars 
would be carried to the spot where it was intended to crect the 
sheers. A convenient way of *— the spars when wheel 
transport is not available, is to lash handspikes across them with 
light lashing at close intervals, man the handspikes on both sides, 
and walk away with the spars, one at atime. Each epar weighs 
about 13} cwt. The spars should be skidded with their heads 
near the end of the pier at a convenient height for rigging, their 
feet or butts lying inboard and opened out to an interval of 13 
feet 4 inches measured from centre to centre. 

Unless the “splay” is thus made one-third of the length of the 
spar, the head bolt cannot be inserted. The feet of the spars 
may be kept at the proper distance apart, and from opening out in 
raising, by a luff riskis made fast between their butts, or by a spar 
lashed across. 

The head bolt is inserted and keyed up; the main tackle, 
consisting of two treble 12-inch Bothway blocks (so rove with a 
coil of 4-inch white rope, that the running end comes off from the 
centre sheave of the upper block to guard against twist) is hooked 
into the large shackle at the head of the sheers, and the tackle 
overhauled until the lower or moveable block comes close down to 
the feet of the sheers. The lower block is then secured to the 
butt of one of the spars. 

The back guy, that is the one on the land side, will consist of 
three lengths of wire rope, each 22 feet long, shackled together ; 
the upper end is ahacklet te the head bolt of the sheers, and into 
— at the lower end is hooked the moveable block of the guy 
t e. 

The back guy tackle will consist of one treble 12-inch Bothway 


hg * stores for holdfasts, such as anchors, chains, kc., are not provided for 
iu the detail quoted. 
(A. d.) F 
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block and one double ditto. The double block is moveable and 
hooked into the lower end of the wire guy, the treble block is 
made fast at the holdfast. The guy tackle is rove with a half coil 
(56 fathoms) of 4-inch white rope. 

The crab capstan may be established in any convenient 
position. 

When using an anchor holdfast laid down under water for a 
fore guy, the following is a most convenient method of rigging 
and working the guy. 

Assuming that the sheers will be raised by the back guy and 
will not be heeled inwards, the following arrangement would give 
ampie power for the fore guy, be very convenient for working, 
and keep the guy tackle out of the water. 

The fore guy consists of 60 feet of chain, three lengths of wire 
rope shackled together, giving a total length of wire rope of 66 
feet,* and a tackle consisting of one double and one single or 
snatch 12-inch block rove with a half coil of 4-inch white rope. The 
double block is secured at the head of the sheers, and the single 
block to one end of the wire guy, of which the other end is made 
fast to the chain of the anchor holdfast (established say 150 feet 
from the feet of the sheers). 

The running end of the guy tackle leads off from the double 
block at the head of the sheers through a 12-inch snatch block 
secured to the foot of one of the spars, and thence to a crab 
capstan by which the guy is worked. 


CONSTRUCTION OF HoLprFasTs AND FOOTINGS FOR SHOES. 


Before deciding on the exact spot on which to erect sheers, the 
ground should be carefully examined, witha view to securing— 

Ist. A stable foundation for the feet. 

2nd. Natural or existing holdfasts if possible, or failing that, 
ground suitable for making them. 

Both back and fore guy holdfasts must be placed in the same 
vertical plane as the head of the sheers. 

The back guy holdfast should never be less than twice the 
length of the spars from the feet, unless established on ground 
higher than they are. 

With an anchor holdfast for the fore guy, it is better some- 
what farther off (say 150 feet from the feet), this gives the 
anchors a better chance of holding. 

The shoes are sometimes countersunk flush with the surface of 


# Some 10 fathoms of -inch iron chain, with ring at end and shackle, could 
be made use of with advantege for the first length next the anchor holdfast for 
the fore guy, and the three lengths of wire guy be shackled on to it. This would 
give 60 fect of chain, 66 fect of wire rope, and 24 feet tackle. Unless some arrange- 
ment of this sort was made, half a coil would be too short for the fore Guys a wholo 
coil would be sequired, and then the tackle would be in the water. e anchor 
holdfast could not be well brought closer in without risk of the anchors being lifted ; 
the higher the shcers are placed over the spot where the anchors are bedded, the 
further off should the latter be. 
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the quay or pier; sometimes merely placed on the pier, being 
prevented from moving when the sheers are heeled outwards by 
the foot tackles (and, with fore guy ‘‘aachor” holdfast, heeling in- 
wards should be avoided; the sheers in disembarking a gun, being 
merely brought i meme when, should it be required to 
lower the weight still further inboard, it may be swung inwards by 
a rope or — and lowered on to its carriage or platform wagon). 
Should it be desirable to distribute the weight of the sheers, a 
“cross decked” platform of long broad planks should be placed 
under each shoe. 
. The heaviest anchors procurable should be inade use of, if 
means are available for laying them out. As a rule, at least two 
anchors should be employed, such as one large or “stream” 
anchor, backed by a small or “ kedge ” anchor, Fig. 1. 


Fig. 1. 


Se 


Each anchor should have a 7’ handspike lashed to its stock. 
Fig. 2, to prevent its falling on its side, and so failing to take hold, 
and should be buoyed, vide Fig. 1. 

Fig. 2. 


Kaoce’\ ANCHOR 


Sracam ANCHOR 


Fona | Gur 


F2 


(A. m.) 
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Two stream anchors. backed by two kedge anchors, and laid out 
as in Fig. 3. will stand a great strain. The spot where each 
anchor is to be let go should be carefully buoyed beforehand. 

Having laid out the ancher holdfast, it should be subjected to 
a strain with a capstan to make the anchors take hold, and to test 
its stability. 

N.B.— Existing holdfasts should be well examined before use. 

The nature of the ground will determine the construction of 
the back guy holdfast. 

If good holding ground, a beam and picket holdfast would 
answer well, Fig. 6. 


This would consists of a stout skid 12 or 14 feet long, with six 
or eight 5-feet pickets in front, with their heads lashed back to a 
like number in rear. 

A stout strap or chain is passed round the centre of the beam 
into which the standing block of the back guy is hookcd. 

If not good holding ground, but ca bie of being excavated, 
the beam would be sunk in a four-foot * trench, Fig. 7. 


Fig. 7. 


A row of pickets driven in front of the beam, round which a 
chain or strap is passed up a groove cut in the ground, to receive 
the standing block of the guy tackle. The carth is filled in over 
the beam to keep it from rising. 

Where soft but sound rock occurs, a bellard may be cut for the 
holdfast, Fig. 8. 


Fig. 8. 
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Where the rock is very hard holes about 18 inches deep may 
be “jumped” into which stout iron 14-inch or 2-inch bara are 
inserted aud wedged with slips of wood, Fig. 9. 


Tn cases where there is a shallow depth of soil overlying 
disintegrated rock, too hard to be excavated, yet not tenacious 
enough for either of the two last methods to be adopted, the best 
plan is to excavate down to the rock and place a beam in the trench 
so made; place a strap round it, to hook into, and keep the beam 
from rising by placing a platform of planks over it, well weighted 
down with earth and sand bags. As long as the beam is kept 
from rising it will afford good powers of resistance, Fig. 10. 


Gea s Fp" 
i Ge: eee. A 
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For the capstans, in good holding ground, the ordinary 3, 2, 1, 
picket holdfast will suffice, Fig. 11. 


Fig. 11. 


3 2 d 


If there should be difficulty in constructing this, then one of 
the methods previously described must be resorted to. 
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RAISING THE SHEERS BY LEVER ATTACHED TO Back Qoy. 
Fig. 4. 


F, Back guy holdfast. 

A, Head of sheers skidded up at end of pier. 

B, Feet of sheers sesured by foot tackles. 

DC, 14-foot lever, the point for lashing C 13 feet from the butt D. 
ACEF, Back guy, viz., ACE wire rope, and EF guy tackle. 

DE, Position of lever when it ceases to act in raising the sheers. 
BH, Position of sheers when lever ceases to act. 


To RAISE THE SHEERS WITH 14-Foot LEVER SECURED TO 
Back Gor. 


The small end of the lever is placed in contact with the shackle 
which connects the first length of wire rope AC with the second 
and third lengths CE, and is strongly lashed with 14-foot lashing 
to the eye at the end of the first length at C, and a collar of rope is 
made fast close below the lashing to keep it from slipping down 
thelever. The butt or point of the lever is placed midway between 
the sheer spars at D, and kept from slipping by foot ropes. 
The head of the lever is fitted with light side guys, secured at 
points, on either side, in the same line as the butt. The slack of 
the sheer foot tackles is taken in and the falls are made fast. On | 
walking round on the back guy capstan the lever rises into the 
position DC, from which position it begins to raise the head of the 
sheers, and continucs doing so until it reaches DK (the sheers 
being then at BH) when it goes out of bearing, and hangs 
suspended from the back guy. The sheers are now well under 
the unaided control of their own back guy, by which the ope a- 
tion of raising is completed. The fore guy tackle should, if 
possible, be kept out of the water during the operation, and care- 
fully attended to, so as to keep the sheers well in hand as they 
approach the perpendicular. 


ANOTHER METHOD OF RAISING THE SHEERS. 


The method of raising by a single derrick is a very good one, 
and may be briefly dantad. as follows ;— | 
Strongly lash the lower block of the main tackle to one of the | 
sheer spars near the foot with 24-inch lashing. For the derrick | 
select a light spar about 25 feet long, and rig it as follows :— 
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Place the bight of a selvagee or strap in a siot 
previously cut in the head of the spar, Fig. 5, secure 
by lashing, and into the two bights, a, — a 12- 
inch snatch block and securely lash another 12-inch 
snatch block to the foot of the spar. 

Place the derrick with its head, skidded up, 
midway between the feet of the sheers, and its butt 
towards their head. Lead the running end of the 
main tackle fall from the upper bleck, through the 
12-inch snatch block at the head of the derrick, thence 
through the 12-inch snatch block at its foot, and from 
there to the main tackle crab capstan. The derrick 
i must be furnished with foot ropes or foot tackle (shoe 
if necessary), side guys, and a back guy, which may consist of a 
41-inch parbuckle rope with its hook lashed to the head of the 
derrick, the other end being taken to the back guy holdfast. 

Make fast sheer and derrick foot tackles and the side guys of 
the latter. Walk round on the main tackle capstan, and thie 
derrick will rise easily if its head be held up to give it a start. 
When it is nearly perpendicular make fast its back guy. 

Continue walking round on the capstan, and the sheers will rise 
till high enough to be under the control of their own back guy, 
by means of which the raising is completed, the derrick being 
struck by walking back on the main tackle capstan. 

The fore guy must be carcfully attended to throughout the 
operation to keep the sheers well in hand, especially as they 
approach the perpendicular. 

The sheers having been raised with the back guy, are moved 
to the front into the required position, as follows :— 

Lash a spar, with stout square lashing, across the sheer spars 
close to the ground; raise one foot at a time, and place a plank 
(oak if procurable) underneath, lying fore and aft. Make fast 
tackles to haul the feet forward, and have a check rope on each in 
rear; water the planks, heave on the tackles, assisting with 
7-foot handspikes applied as levers second order underneath the 
cross sper. The fore gay being taken in, and the back guy eased 
off as the sheers are moved to the front. 

The head of the sheers should throughout have a slight 
inclination inwards to facilitate shifting the feet. 

On arriving at the required position the feet are lifted into the 
shoes and the sheers are ready for work. 

N.B.—Tarred cordage would be prefernble to white if the sheers 
were likely to be up for any length of time. Great care 
should be taken, if white cordage is used, to keep it out of 
the salt water. 

In some instances it may be possible to employ gyn shcers 
with lengthened prypole for disembarking siege guns, ns when the 
sides of the pier are vertical and the feet can be planted right on 
the edge of the pier; but even then. the heel being limited, the 
weight cannot be picked up far out. 
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Section IV.—Platforms. 


The platforms used for siege purposes are :— 
1. Clerk’s platform fur use with 25-pr., 40-pr., and 6°3-inch 


howitzer. 

2. Ordinary ground platforms for 64-pr. and 8-inch 
howitzer. 

3. Special ground platforms, 6°3-inch and 8-inch howitzer 
on bed. 


1. CLERK’s PLATFORM. 


Clerk’s platforms are carried and laid by th: Royal Artillery. 
Each consists of— 


Two inclined planes, a a’ (vide sketch), 17’ x 12’’, with a slope 
of 3°, and iron pins to pivot them to the front transoms. Two 
front transoms (b 0’), each 7’ x 16’’ x 4’’, to which the inclined 
planes are pivotted. One centre transom (c) 7’ x16” x4”. 
One rear transom (d) 10’ x 16” x4’. One trail plank (g) 8' x 16” 
x 4", shod with iron. Two front stops. Two rear stops. 

The platform weighs about 14 cwt. 

Entrenching Tools, &c., required :—4 picks, 2 spades, 4 shovels, 
2 rammers, 4 banderols or pickets, 1 maul, Ł field level or 
quadrant, 1 measuring tape. 

The line of fire (l f) having bcen ascertained, and marked by 
pickets or banderols, the front transom (A) is laid at right angles 
to it, in the centre of the gun portion 6 inches from foot of the 
interior slope of the parapet ; this is done by making the distances 
e f, € f, from ends of the transom to any point f in the line of fire 
equal. The transom should be flush with the ground, and laid 
horizontal by aid of a field level. 

A second front transom (0’) is then laid in rear of and close to 
the first, after which the centre and rear transoms in succession, 
cach being carefully levelled with regard to the others. 

The front of the centre transom should be 6’ 6” from the rear 
of the front ones. The rear transom at such distance from the 
front, that the ends of the inclined planes will reet on them suffi- 
ciently to admit of being traversed with handspikes bearing on the 
top of the transom. 
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The ground between the transoms having been well rammed, 
the side pieces are laid ribands inside, and pivotted to the inner 
holes in the front transom by means of two iron pins. 

Iron stops are then fitted on the front ends of the side pieces 
to prevent the gun being run up too far. 

Similar stops on the rear ends to check recoil. 

The trail plank is then placed between the side pieces, the iron 
shod portion of it to the front, and resting on the centre transom. 

The line of fire should then be marked in the centre of the 

pann, either by means of a light batten 7 feet long, with pencil 
ine down the centre, and secured in the ground by long nails, or 
by means of a piece of fine cord chalked and secured in a similar 
manner. In either case, batten or cord, indicating the line of fire, 
should be slightly above and independent of the transoms to 
prevent its shifting on the shock of discharge. 

The easiest mode of mounting the gun is to remove the rear 
stops from the inclined planes, and run the gun up from the rear 
on au incline of quoins or skidding with planks on them. 


2. GROUND PLATFORMS. 


Ordinary ground platforms will be carried and generally laid by 
the Royal Engineers. , 

They consist either of two layers of 3 or 44-inch deal planks 
placed crosswise, with ribands or eye-bolt screws. ; 

Or of-one layer of planks, supported on five 6” x 6” sleepers, 
held down by eye-bolt or coach screws, with or without ribands. 

Both platforms arc fitted with a hurter 9” x9”, and are 18 
feet long by 12 feet wide. — 

The line of fire having been ascertained, the hurter is laid at 
right angles to it, close to the foot of the parape*. 5 

The ground in rear is levelled to the required slope, about 3°. 
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Where two layers of planks are used, the lower one is then laid 
at right angles to the hurter. 

The upper Jayer is laid at right angles to the lower, and is 
secured by eye bolt screws to the outer planks of the lower layer. 

` The front plank should be close up to the hurter. 

The ribands are then placed and secured by eye-bolt screws. 

Where sleepers are used, the hurter having been placed in 
position as before, and the ground in rear brought to the slope 
required, the five sleepers are laid at right angles to the hurter, 
and carefully levelled both with regard to each other and to the 
slope required. z 

The planks are laid at right angles to the sleepers, and secured 
by screws to the outer ones. 

The ribands are then bolted to the ends of the upper planks. 

In both cases an iron shod trail plank should be placed for the 
point of the trail to rest on. 

The line of fire for the hanging scales is marked by a chalk 
line or piece of cord. 


3. SPECIAL GROUND PLATFORM FOR 6'3-INCI AND &8-INCH 
HOWITZER on BED. 


This platform is of oak, and consists of— 

Two side baulks, a, a. 

Two centre baulks, c, c. 

One front transom, f. 

One connecting plate, e. 

One rear transom, 7. 

The side baulks are dovetailed and bolted to the transoms, the 
centre baulks being housed into the same. 

The front transom is fitted with a pivot p for the attachment 
of the guide bar of the howitzer bed. The pivot and the four 
bolts which secure it pass through the front transom, and are 
fastened on the lower side by keys. 

The portion of the platform occupied by the howitzer bed, 
when in position for firing, is plated with sheet iron to protect it 
from the wear of the bed rollers, and a ground plate is let into the 
ror transom to facilitate traversing of the guide bar by hand- 
spikes. 

The outer ends of the transoms are hooped to prevent them 
from splitting. 

The platform will allow of the howitzer bed being traversed 5° 
to right or left of the centre. 

ntrenching Tools, &c., required :—4 picks, 2 spades, 4 shovels, 
2 rammers, 4 banderols or pickets, 1 maul, 1 field level or 
quadrant, 1 measuring tape, 1 turnscrew (special), six 5-foot pickets. 

The pivot bolt of the front transom having been keyed to it, 
and the two bolte, b, b (by which it is secured to the side baulks), 
passed through from the lower side, the transom is sunk its own 
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depth in the ground at right angles to the line of fire, and at such 
distance from the crest of the parapet as to admit of a minimum 
angle of elevation of 20° being given, unless a cut is made in inner 
edge of parapet. It is then levelled. 


The rear transom is similarly placed at the requisite distance _ 


from the front, and the ground between them levelled and 
excavated to the depth necessary to lay the side and centre baulks 
flush with the ground. À 

The connecting plate having been placed half way between 
the transoms, the side baulks are laid and secured front and rear 
by the transom bolte, and to each other by the connecting plate. 

The transom bolts are fitted with washers and screw nuts, 
which should be screwed down flush with the upper surface of the 
platform. 

The connecting plate is secured by screw bolts to the outer 
sides of the baulks (at e, e) The ground between the latter 
having been well rammed, the two centre baulks are then laid. 

To prevent the platform moving to the rear, 5-foot pickets 
should be driven at the rear of the transoms. 

The howitzer, which would be conveyed on its bed by means 
of transporting axle, wheels, and limber, is run over the centre of 
the jatform. 

he limber, wheels, and axle are removed in succession, and 
guide bar of the howitzer bed pivotted to the front transom 

t. 
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Section V.—Arming Siege Batteries by Night. 


Before arming batteries by night, it is essential that the Officer 
charged with the carrying out of the operations should satisfy 
himself on the following points and take the following pre- 
cautions :— 

Ist. That the roads, or lines of communication between the 
gun park and various gun emplacements, are practicable. 

2nd. That those on whom will devolve the conducting the 
teams have made themselves thoroughly acquainted with the line 
of road they are to follow, especially with regard to any 
difficulties they may have to overcome en route to the different 
gun portions. 

3rd. To arrange for the more difficult portions of the road 
being marked with patches of white along the side, to enable the 
drivers to keep the track after dark. 

4th. That all preparations are completed before moving off to 
the trenches. 

5th. That Officers concerned are furnished with distinct orders, 
in writing, as to the hour they are to move off, the order of suc- 
cession of the different carriages, &c., the route they are to follow, 
both going and returning, the particular gun portion each piece is 
to occupy, and the arrangements to be carried out regarding the 
stowage of the ammunition, and finally, that they understand their 
orders. 

6th. That those in charge of teams be cleariy instructed as to 
the way in which the teams have been allotted, and that they 
have, before dark, satisfied themselves as to the exact position of 
the several carriages to be horsed. 

7th. That the plan of operations be carefully considered 
beforehand and every precaution taken to guard against confusion 
or a block on the road, and for the speedy extrication of guns or 
carriages that may be in difficulties. 

8th. That arrangements should if possible be made for teams 
returning by a different route. 

9th. That it be impressed on all that noise or the flashing of 
lights would be lizble to draw the enemy’s fire and should there- 
fore, as far as poss‘ble, be avoided. 

It is more than likely that, in any future sieges of importance, 
light tramways of narrow gauge will be laid to connect the 
various magazines, gun parks, and depôts with the parallels and 
batteries of attack, and that such will be'largely, if not exclusively, 
employed for the transport not only of ammunition and material 
but also of siege guns on their carriages, platforms, &c , and also 
to convey the reliefs to and from the trenches and batteries. 
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GENERAL REMARKS ON PLACING GUNS IN POSITION. 


Guns mounted on siege carriages will, if the nature of the 
approaches permit, be placed in their firing trunnion holes in the 
park, or before being moved into the battery. The road or 
passage which leads into the battery or gun portion should be 
carefully examined, and any soft places or ruts should be covered 
with brushwood, sand bags, or planks. In any case weights over 
40 cwt. ought not to be moved over any but the best ground un- 
supported, for if the wheels of a gun carriage or wagon sink in a 
narrow cutting, a great deal of time and labour will be expended 
in extricating it, besides blocking up the passage. 

In lowering guns or wagons down sharp inclines, two drag 
ropes made fast to the tires of the wheels and a round turn taken 
through the trail handles will be found to act as an efficient brake. 
They can be shifted as required by scotching the wheels or 
removing one at a time. 

It sometimes happens that in very soft ground, when using 
wheel purchases, the wheels will skid round without moving the 
weight; a drag-rope or piece of lashing woolded round the tires 
will prevent, this by causing the wheel to bite in the ground. 
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Section VI.—Drill for 25-pr. and 40-pr. R. M. . Guns and 
63-inch R.M.L. Howitzers on Travelling Siege Carriages 
on Clerk’s Platforms. 


The detachment consists of 9 Nos., and falls in two deep. 
It is told off, marched into the battery, and halted in line, 
facing the parapet and to the left rear of the platform. It is now 
in the position of ‘“‘ detachment rear.” 


To Tage Post UNDER COvVER.* 


Officer. | No. 1. 
Take post under Right turn. 
cover. Double march. - 


The detachment wheels to its left, the front rank filing to the 
left of the gun, the rear rank to the right; 2 and 3 halt close to 
the parapet on the right and left of the platform: 4 and 5 form up 
on their right and Teft, and the whole turn to the right about 
together. No. 1 follows in rear of the detachment, keeping under 
cover as much as possible; 6 and 8 go to the cartridge store; 7 
and 9 to the shell store. 


GENERAL DUTIES. 


No. 1 commands, directs or superintends boring and fixing 
fuzes, assists to run up, and lays. 

No. 2 searches, sponges, rams home, runs up, and traverses. 

No. 3 loads, uncaps or removes safety pin from fuze when in 
bore, rams home, runs up, and traverses. 

No. 4 attends to side arms and supplies them to 2, runs up, 
and elevates. 

No. 5 attends to vent, runs up, makes ready, and fires. 

No. 6 supplies 3 with cartridges, 

No. 7 attends to fuzes and brings up projectiles. 

No. 8 attends to cartridge store, and serves out cartridges to 6. 

No. 9 attends to shell store, issues shells, tubes, and fuzes. 


* If the gun is not behind a parapet and the word of command is “ Take post at 
the gun,” the detachment wheels to ite left as before, 2 and 3 halt in line with the 
front of the wheels ; 4 and 5 with the rear of the wheels, No. 1 in rear of the gun, 
6, 7, 8, 9 at the limber, 
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To PREPARE FOR AOTION. 
Officer. No. 1. 


Prepare for Action. Prepare for action. 
p Evvamine gun. 
“ Prepare for action.” —The stores are brought up as follows: 
No. 1, handspike and sights. 
No. 2, handspike, and assists 4 with side arms. 
No. 3, handspike, removes the tampeon from the muzzle. 
No. 4, handspike, side arms, and support for head of side arms. 
No. 5, handspike, tubes in pocket, lanyard, pricker and vent 


No. 6, two cartridge cases, which he leaves at the cartridge 
store, bucket filled, and brush. For drill purposes two drill 
cartridges. 

No. 7, fuzes and fuze and shell implements. He obtains the 
fuze boxes from 9, having ascertained from No 1 the fuzes 
required; and satisfies himself as to the correctness of fuzes and 
fuze implements. He places the fuze boxes on the shell benches in 
the covered way on left of gun portion where the shelle are fuzed. 

No. 8 prepares to issue cartridges. 

No. 9 provides a brush, prepares to issue shells, friction tubes, 
and fuzes. He examines the shells carefully, cleaning them if 
necessary and removing burrs from studs; he loogens the fuze-hole 
plugs of shells that will be first issued and sees that the gas- 
checks are properly fitted. 

The stores * been brought up, No. 1 will satisfy himself 
ibat the fore sights fit properly on the gun and the deflection 


leaves of the hind sights work easily; he receives the reports from _ 


the Nos. responsible of any irregularity or deficiency in con- 
nection with the gun, ammunition, or stores. 

The sponge, rammer, and wadhook are laid on the ground clear 
of the platform, to the right of the gun and parallel to it, heads to 
the rear, resting on the support supplied by 4, sponge nearest the 


n. 
= The sponge bucket near the sponge head. 

The handspikes are laid down, two on each side of the gun 
close to the carriage, points to the front, bevelled side uppermost, 
those of 2 and 3 outside, and about two feet in advance of those 
of 4 and 5. No. 1’s handspike in rear of the platform. 

No. 3 examines the bore to see the grooves are free from 
grit, &c. 

No. 4 ascertains that the elevating gear is in working order 
(should the elevating arc have been detached from the carriage he 
E it up and adjusts it). 

o. 5 straps the tube pocket round his waist on the right side, 
coils up the lanyard, and passes the bight of it through the tube 
pocket strap; examines the vent server, and places it in the vent, 
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the loop of the vent server lanyard over one of the sights; he fills 
his tube pocket with friction tubes which he procures from 9, and 
places the pricker in the loop on the carriage. 

N.B.—Should the stores be on the gun, they are unstrapped 
and laid down as above detailed. 

“ Examine gun.”—No. 5 drifts the vent, replaces the prioker in 
the lcop and the vent server. 2 supplies himself with the wad- 
hook, searches the gun after the pricker has been withdrawn, and 
replaces wadhook. 4 attends to the elevating wheel to bring the 
gun into a convenient position for loading. 


To Loap. 
Officer. No. 1 
Range—yards, With load, 
With . 


“ Load.’—No. 1 gives 7 the nature of shell and fuze required, 
and during the loading fixes his tangent scale at the required 
elevation. He places himself in a convenient — near the 
muzzle, whence he can watch the loading and observe, by the 
mark on the rammer, if the shell is home. 

No. 2 places himself in a convenient position for sponging. 
He places his left foot in line with and about 12 inches from the 
muzzle, steps to his right with his right foot, and looks to his left 
rear, takes the sponge in a horizontal position from 4, left hand 
back down, right hand back up, brings it in line with the axis of 
the gun, enters the head into the bore, being careful to observe 
that the vent server is in the vent, slides his hands along the stave 
to his right as far as he can reach, sends the sponge up the bore, 
slides his hands out again and forces the sponge hard home, gives 
it two half turns, pressing it against the bottom of the bore, with- 
draws the sponge, hand over hand, turning it from him, cleaning 
the bore well. When the sponge arrives near the muzzle, he 
jerks it out, his hands then should be in the position they were in 
when he introduced the sponge into the bore. He then hands the 
sponge to 4 and receives the rammer, right hand about the centre 
back down, left as near the head as possible back up; as soon as 
the cartridge and shell are put in, he enters the head into the bore 
and forces them home hand over hand. He then springs the 
rammer, steps out, hands it to 4 and under cover. 

No. 3, as soon as the sponge is withdrawn, takes the cartridge 
from the cartridge case with his left hand, moves up and places it 
in the bore; he then slews his body to his right and receives a 
shell from 7 and puts it in the bore, withdraws the safety pin, or 
uncaps the fuze, places himself in a corresponding position to 2 
and assists him to ram home; when the cartridge and projectile 
are home he quits the stave and goes under cover. 

No. 4 doubles out, balts in line with the sponge head, turns to 
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his left, picks up the stave with his right hand back under, 6 
inches from the head. turns three-quarters left about, and in doing 
so lifts the sponge over his head, allowing the end of the stave to 
rest on the ground. His left hand meets the stave close to the 
sponge, his right hand is slipped up the stave about two feet. He 
then moves towards the muzzle and places the sponge in a con- 
venient position for 2 to lay hold of, waiting for its return at the left 
rear of 2 facing the gun. When he receives the sponge from 2 he 
allows the end of the stave to fall on the platform, steps to his left, 
turns three-quarters right about, passing the sponge over his head, 
lays it down, takes up the rammer as before detailed for the 

nge and hands it to 2. He then remains in position to receive 


the rammer as soon as 2 has sprung it. He lays it down as he 


did the sponge and goes under cover. 

No. 6 brings up a cartridge in a case and places it on the 
ground on 3’s right front; after the sponge is withdrawn he 
uncovers it, and as soon as 3 has withdrawn the cartridge, 6 takes 
the case back to the cartridge store. 

No. T brings up a shell point to his right, having fixed the 
fuze according to No. 1’s direction, and hands it to 3. 

No. 8 issues a cartridge to 6. 

No. 9 issues a shell to 7. 


To Run Up. 


Directly the gun is loaded, No. 1 gives “ Run up,” and applies 
his handspike at the trail eye to guide the gun. ~ 

Nos. 2, 3, 4, 5 take up their handspikes; 2 and 3 apply 
theirs horizontally over the spokes of the wheels in front, and 
under the bracket, close to the breast, and bear down; 4 and 5 
use theirs as levers of the second order under the rear part of the 
wheels. All four numbers face to the rear.* 

When the gun is run up, No. 1 gives “ Halt,” slides his hand- 
spike to the rear clear of the recoil, and looks over the sights, 
steadying himself by leaning on the cascable. 2 and 3 go to the 
end of the trail facing to the rear ready to traverse, 4 and 5 lay 
— their handspikes, 4 goes to the elevating wheel, 5 prepares a 
tu 


To Lay THE GUN. 
Officer. No. 1. 


Elevate. 
Depress. 
Halt. 

Trail right. 
Trail left. 
Halt. 


# Running back at Drill is the converse of the preceding. 
(a. M.) G 
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At “ Elevate” or “ Depress,” 4 turns the wheel in the required 
direction till the word “ Halt.” 

At “ Trail right,” 3 heaves over the trail, at ‘* Trail left” 2, till 
the word “ Halt.” 

At “ Extreme right or left,” 2 and 3 apply their handspikes 
and with 4 and 5 heave over the inclined planes, drawing out the 
iron bolts in the rear for the purpose; when it is necessary to 
shift the trail plank, 2 and 3, using the side pieces as fulcrums, 
place the points of their handspikes under the trail handles and 
= Hasty the trail; 4 double man’s 2’s handspike, 1 and 5 shift 

e plank. 

f it is necessary to run the gun back, at “ Run back” 2 and 3 
apply their handspikes in front of the wheels, using them as levers 
of the second order: 4 and 5 take a purchase with theirs over the 
most horizontal spokes in rear and under the brackets; the whole 
facing to the rear. l 

Should no order to fire be given, when the gun is laid, No. i 
gives the order “ Under cover.” 


To Make READY AND FIRE. 


Officer. No. 1. 
— No. Ready. 
Fire——rounds. No. Fire. 


No. 1 lowers his nt scale, except when firing at a moving 
object, and gives “ ay ” 5 presses the tube into the vent with 
his right thumb, steps clear of the recoil, shifts the lanyard to his 
right hand and extends it, keeping his hand level with the vent, 
facing the gun. 

As soon as “ Ready” is given, 2 and 3 lay down their band- 
spikes and with 4 go under cover. l 

At “Fire” 5 draws the — strongly towards his body, 
without a jerk; he then drifts the vent, — 5* the vent server 

oes under cover. ; 
o. 1 does not again give “ Load” until 5 has replaced the 
vent server. 


GUNS ON OVERBANK CARRIAGES. 


The services of the guns is the same as that just detailed, with 
the following exceptions : 


The gun is run up till the muzzle is three or four feet from ` 


the parapet to load: 3 then depresses the muzzle (by means of the 
ing wheel which is in front of the carriage) till it is about a 
foot below the interior crest. 
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A wire rope sponge and jointed rammer stave are used. The 
ees paaa in the ordinary manner. The rammer is 
handed to 2 folded up. It is passed into the bore one length at a 
time, the second length being ightened out and the collar 
slipped over the joint when the end of the first length reaches the 

e, and soon. Withdrawing it is the converse of the above. 

The rammer should be turned in entering and withdrawing it, 
so as to allow the portion of it outside the bore to hang downwards. 

Before finally withdrawing the rammer, 2 must aseertain if the 
shell shows any tendency to slip — and if it does so, he 
keeps a steady pressure on the rammer while 3 elevates till the 
muzzle of the gun is nearly in line with the interior crest. The 
rammer is then withdrawn, and 8 elevates till the axis of the gun 
is about 3° elevation. 

The gun is then run up. 

In laying, No. 1 stands on the trail. He must carefully note 
that the trail plank under the point of the trail is well eer 
If it is not, the removal of his weight from the trail after he has 
finished laying will cause the trail to rise and the muzzle to be 
depressed. The shooting would therefore be inaccurate. 


64-PR. R.M.L. Gun ON TRAVELLING SIEGE oR OVERBANK 


CARRIAGE. 
This gun will usually be mounted on a ground platform. 
To check the recoil, ‘‘ check chains” are ded. They are 


secured to the felloes of the wheels between the two lower spokes 
and to a wire rope strap which is passed through the trail eye. 
Care must be taken that the chains are at an — tension, and 
that the leather pads bear on the inside of the felloes. The 
‘chains are cast loose from the felloes before running up. 

4 and 5 attend to them. 

The remainder of the drill is the same as that of 40-pr. R.M.L. 


guns. 
B-incu R.M.L. HOWITZER on TRAVELLING SIEGE CARRIAGE. 
‘The drill for pras howitzer is the same as that for the 64-pr. 
RML. gun, with the following exceptions :— 
Nes. 7 aad 9 bring up the-shell in a bearer. It is lifted up to 
‘the muzele, and the base of the shell entered in the bere by 2, 3, 


7,9. then takes the bearer back to the shell store. 
Wot more than 20° elevation to be given. 


6°3-INCH AND 8-INCH R.M.L. Howirzers on Bamps. 
The drill is the same as for howitzers on travellmg carriages 


with the following exceptions :— 
The recoil is checked by means of an iron plate compressor. 
No. 1 sets the adjusting lever, with a view to o as much 


recoil as possible and thus taking the strain off the pivot bolt. 
(A. m.) aR 
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He must take care that the directing bar is central so that the 
compression on each side is equal when the compressor handle is 
put down. 

5 attends to the compressor lever. He throws it up after 
recoil, and puts it down below the catch as soon as the howitzer 
is run up and before it is laid. It is liable to throw the howitzer 
out of line if put down after the latter is laid. 

To run up.—4 hooks a drag-rope to the eye bolt in the breast 
transom. It is manned by 2, 3, 4 and 5 in the 6°3-inch howitzer, 
and by the whole detachment in the 8-inch howitzer. With the 
latter howitzer it will be found advantageous to use tackle instead 
of a drag-rope when possible. 

To load.—T he howitzers are loaded in the firing position. 

To traverse.—2 and 3 are supplied with iron shod levers instead 
handspikes. They apply them under the horns of the directing 
bar 


To lay.—The howitzer being mounted in rear of a high 
‘parapet, the object fired at cannot be seen over the sights. One 
— methods of laying hereafter described must therefore be 
adopted. 

Howitzers on beds not to be fired at less than 20° elevation on 
account of the strain on the pivot. 


7-PR. R.M.L. Gun or 200 LBs. on BED. 


The detachment consists of 5 Nos. 

No. 1 commands, attends to vent, and lays. 

No. 2 searches, sponges, rams home, and runs up. 

No. 3 loads, uncaps fuze when in bore, traverses, runs up, 

makes ready, and fires. 

No. 4 supplies 3 with ammunition and runs up. 

No. 5 serves out ammunition, fixes fuzes, and runs up. 

This gun is intended for usé in the advanced trenches. It, 
together with its ammunition, will generally be brought up in a 
trench cart. It is lifted out of the cart by the detachment, and 

laced on the ground as close to the parapet as possible. The - 
ine is AA b pointing rods on the parapet or in rear, and 
the elevation by clinometer. To check the recoil, pickets may be 
driven in rear of the transom. If more elevation is required than 
that allowed by the bed (22°), the stool bed should be removed, 
when elevation can be given up to 37°. To move ihe gun short 
distances along the trenches, 2, 3, 4, and 5 take hold of the 
handles and.carry the gun on its bed. 

Note.—If fired at an elevation less than 33° in the ordinary 
parallel, a special recess will have to be cut in the reverse slope to 
enable the bed to be set back sufficiently for the line of fire to 
clear the parapet. 

The same measure would have to be adopted in the advanced 
sap if the gun is to be fired at elevations below 40°. | 
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Section VIL—R.MLL. Ordnance on Travelling Siege Carriages. 


To UNLIMBER. 


This must be done when the gun is in the firing trunnion holes. 


Officer. No. 1. 
Unlember. Pr to unlimber. 
Limber drive on. 
Lower. 


*‘ Prepare to unlimber.”—No. 1 unkeys the keep chain, and with 
2, 8, 4, 5, 6 and 7 stands to the trail, 2 and 3 nearest the gun. If 
there are no horses 9 goes fo the shafts and 8 to the splinter bar. 
on the near side. 

At “ Lift” the trail is lifted clear of the pintail; at “ Limber- 
drive on” the limber moves on, and at “Lower” the trail is. 
lowered to the ground. 


To LIMBER-UP. 
Officer. No. 1. 


Limber-up. tad to limber-up. 
ift. 


The several numbers place themselves as for unlimbering, and 
at “ Lift” lift the trail on to the pintail, No. 1 keys up. 

When unlimbering or limbering-up guns mounted on overbank 
carriages, great care should be taken not to raise the trail too high, as 
it is apt to fly up and escape from the control of the men lifting it, 
in which case the gun pitches violently over on to its muzzle, and 
may become dismounted. 


SHIFTS. 


To Suirr a 25-PR. R.M.L. Gun on OVERBANK CARRIAGE 
FROM FIRING TO TRAVELLING TRUNNION HOLES. 


This must be done while the gun is limbered-up. 

Strength of Detachment.—This may be done with one gun 
detachment, but in shifting from travelling to firing trunnion holes 
it is advisable to employ two, as the work is heavy. 
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— — — — — — — 
Stores required.—The stores required in addition to those on 
the gun are as follows, viz. :— 


Drag-ropes, heavy .. oe ee 
Luff tackles, complete . . ee 


Key, crossed-handled, removing arcs .. 
Officer. No. 1. 


ee oe 2 
ee ee 2 
1 


Shift from firing to travelli Prepare to shift the gun. 
fsa i * = Hook tackles. 
Prepare to bear down. 
Bear down. 
Come up. 
Prepare to lift. 
pe and heave. 
alt. 


Lower. 

Prepare to bear down. 
Bear down. 

Heave and ease off. 
Cast off tackles. 


to shift the gun—®, 3, 4 and 65 cast loose side arms, 
handspikes, remove elevating arc and cap squares; 4 scotches the 
wheels in front; 5 in rear. 8 and 9 lash trail-eye to axletree bed 
of limber with a drag rope. 

Hook tackles.—WNo. 1 fixes caseable bar; 4 and 5 hook double 
blocks to it; 6 and 7 the single blocks to breast of carriage; 4 and 
5 stand ready to ease off; 9 makes fast a drag-rope to the rear 
patch and passes it to the front to 8. 

Prepare to bear down.—2 places a handspike in bore, makes 
fast a drag-rope to the end of it; 3 double mans; 6 hands 
roller to 1. 

Bear down.—2 and 3 bear down; No. 1 the roller. 

Come up.—The breech is lowered on to roller; 6, 7, 8 and 
9 man the breech drag-rope; 2 and 3 stand ready for lifting; 4 
and 5 to ease off. 

Lift and heave.—2 and 3 lift the muzzle; 4 and 5 ease off; 6, 
7,8 and 9 haul on breech drag-rope until the trunnions are over 
the upper surfaces of the brackets, when No. 1 gives, 

Hatt Lower.—The trunnions are lowered to bear on the flat 
part of the brackets. 

Prepare to bear down. 

Bear down.—2 and 3 bear down; No. 1 removes the roller. 

Heave and ease off.—4 and 5 ease off ; 6, 7, 8 and 9 heave on 
breech Pe 2 and 3 steady the muzzle. 

Cast o 'es—The tackles are cast off by the same numbers 
ec tem them, the gun is secured by straps to the carriage for 

velling. 
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To SHIFT FROM TRAVELLING To FRINOC TRUNNION HOLES 


Officer. fo. 1. 
Shift from travelling to firing Prepare to shift the gun. 
trunnion holes. Hook tackles. 
Arrange muzzle handspike. 
Taut. Leave. 
Cast off tackles. 


Prepare to shift the gun.—2, 3, 4 and 5 cast loose side arms, 
handspikes, &c.; 4 and 5 scotch the wheels as before. 

Took tackles. Arrange muzzle handspike.—2, 3, 4, 5, 6 and 7 as 
before; 9 makes fast a drag-rope to rear patch, takes a turn round 
the axletree bed of limber, and hands running end to 8; 5, 7 and 
9 man the fall on the right of the gun; 4, 6 and 1 on left. 

Taut. Heave.—4, 5, 6, 7, 9 and 1 heave the gun up until the 
trunnions are on the upper surface of the brackets of carriage, 2 
and 3 steadying the muzzle as before; when 6 and 7 fall off and 
place the points of handspikes in the trunnion holes to receive 
the trunnions; 8 easing off carefully. As soon as the trunnions 
drop on to the handspikes, No. 1 gives, 

Cast off tackles—This is done by the numbers that hooked 
them; 6 and 7 working out their handspikes. 


To Smarr a 40-prk. R.M.L. Gun, on TRAVELLING SIEGE 
CARRIAGE, FROM TRAVELLING TO Firine TRUNNION HoLEs. 


This must be done while the gun is limbered up. 
Strength of Detachment.—One gun detachment. 


Officer. fo. 1. 
Shift from travelling to firing Prepare to shift the gun. 


trunnion holes. Prepare to bear down. 
Bear down. 
Come up. 
Prepare to lift. 
Lift and heave. 
Prepare to bear down. 
Bear down. 
Come up. 


Prepare to shift the gun.—2, 3, 4 and 5 cast loose side arms and 
handspikes, and unbuckle straps should the gun be so secured; 2 
and 3 take off cap-squares; 4 and 5 scotch the gun wheels with 
handspikes; 4 in front; 5 in rear. 

Prepare to bear down.—2 places his handspike in the bore; 4 
passes a handspike across 2’s to 5; 8 and 9 make fast two drag-ropes 
to the breech, and pass the ends towards the muzzle; 3, 8 and 9 
then double man 2’s handspike. 
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Section VII. 


Shifts, 40-pr. 


Bear down.—2, 3, 4, 5, 8 and 9 bear down; 6 hands the roller 
to No. 1, who places it as near as possible to the centre of gravity 
and gives, 

Come up. 

Prepare to lift-—4 crosses his handspike under that in the bore 
to 5; 1, 6 and 7 man the ropes. 

Tift and heave.—The bends of the arms are placed under the 
handspikes; the gun is raised out of the travelling holes and hauled 
forward until ths trunnions fall into the firing holes. The 
handspike men should keep their eyes fixed on the gun so as to be 

repared fur its descent. As soon as the gun is in the trunnion 
kols the drag-ropes are cast off by 8 and 9. 

Prepare to bear down.—4 reverses his handspike, and places it 
over that of 2. l 

Bear down.—6 withdraws the roller, and straps it on the 
carriage; 1 and 7 put on the elevating gear. 

Come up.—The handspikes are withdrawn and laid down. 


To SHIFT FROM FIRING To TRAVELLING TRUNNION HOLEs. 


The operation of shifting from firing to travelling trunnion 
holes is the converse of the above, but the roller should be placed 
with its centre —— the rear of the horns of the travelling 
trunnion holes. The breech can be raised with handspikes to enable 
the roller to be withdrawn. The gun is secured by straps to the 


carriage for travelling. 


To SHIFT a 40-PR. R.M.L. Gun on OvERBANK CARRIAGE 
FROM FIRING TO TRAVELLING TRUNNION HOLES. 


This must be done while the gun is limbered up. 

Strength of Detachment.—About 19 Nos.; or, say, two gun 
detachments. 

Stores required.—The stores required, in addition to those on 
the gun, are as follows, viz. :— 


D -ropes heavy ee ee a ee 3 
Luff tac es, complete .. së oe os © 
Selvagees.. — ee oe è  & 
Key, cross-handled, removing arcs. 1 


_The special gun roller, when in use, rests on two ong plates 
fitted to the cheeks of the overbank or top carriage; when not in 
use the brackets fold down. 

The cross-handled key is used for removing the keep pins of 
the bolts which secure the elevating arc in the patches. 
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Shifts, 40-pr. Section VII. 
Officer. No. 1. 


Shift from firing to travelli Prepare to shift the gun. 
— * * Hook tokia: —— 
Prepare to bear down. 
Bear down. 
Come up. 


P, e to lift. 
Lf and heave. 
alt. Lower. 


Prepare to bear down. 
Bear down. 

Heave and ease off. 
Cast off tackles. 


Prepare to shift the gun.—2, 3, 4 and 5 cast loose side-arms 
handspikes, remove elevating arc, fittings, &c.; 2 and 3 remove 
——— 4 scotches the wheels in front; 5 in rear; 8 and 9 
lash trail-eye to axletree bed of limber with a drag-rope. 

Hook tackles.—No. 1 places cascable bar on cascable; 4 and 5 
hook the double blocks to it; 6 and 7 the single blocks to the eye 
bolts on breast of carriage; they take in the slack, and stand ready 
for easing off, assisted by 4 and 5; 9 hooks the double block of 
tackle to cascable; 8 the single to trail plate eye, using selvagees 
for this purpose, they take in the slack, and pass the fall to the front. 

Prepare to bear down.—2 places a handspike in the bore, and 
makes fast a drag-rope to end of it; double manned by 3, 8 and 
9; 6 hands roller to 1. 

Bear down.—2,3,8 and 9bear down. No.1 placesroller and gives, 

Come up. 

Prepare to lift.—All the numbers above 9 man the breech tackle. 

Lift and heave.—2, 3, 8 and 9 lift; 4, 5, 6 and 7 ease off a 
little, the remainder haul on breech tackle until the trunnions are 
over the flat part of the brackets; when No. 1 gives Halt, Lower, 
2, 3, 8 and 9 lower the trunnions on to the brackets, the breech- 
tackle Nos. easing off at the same time. 

Prepare to bear down. 

Bear down.—No. 1 removes roller, snd throws back catches. 

Heare and ease off.—4, 5, 6 and 7 ease off; 2,3, 8 and 9 steady 
the muzzle; remainder haul on breech tackle. 

Cast off tackles.—The tackles ure cast off by the same numbers 
thut hooked them, the gun is secured by straps to the carriage for 
travelling. 


To SHIFT FROM TRAVELLING TO FIRNO TRUNNION HOLES. 


Officer. o. 1. 
Shift from travelling to firin Prepare to shift the gun. 
sy i joer * Hook tackles. 
Arrange muzzle handspike. 
Taut. Heave. 


Cast off tackles. 
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Prepare to shift the gun.—As before, 8 and 9 lash trail eye to 
axletree bed of limber with a drag rope. 

Hook tackles.— As before. 

Arrange muzzle handspike.—As before. 

Taut. Heave.—2, 3, 8 and 9 steady the muzzle; 19 eases off 
check tackle, the remainder man the falls of the hauling tackles on 
their own sides; as soon as the trunnions rest on the flat part of 
the carriage brackets, 6 and 7 place points of handspikes in the 
trunnion holes to receive the gun. 

Cast off tackles —As before. 


To SHIFT 64-PR. R.M.L. ON A TRAVELLING SIEGE CARRIAGE 
FROM FIRING TO TRAVELLING TRUNNION HOLES. 


This must be done while the gun is limbered up. 
Extra men or two detachments will be required. 


Officer. No. 1. 


Shift the gun from firing to Prepare to shift the gun. 

travelling et es holes. Prepare to bear down. 
Bear down. 

Prepare to lift. 

Lit 


Prepare to bear down. 
Bear down 


ar P 
Prepare to lift. 
Lift and heave. 
Come up—Scotch up. 
Prepare to bear down. 
* down. 

ome up—NScotch up. 
Prepare to lift. j 
Lift and heave. 


«c Prepare to shift the gun.” —2, 3, 4 and 5 cast loose the side- 
arms handspikes, 2 and 3 take off the capsquares, 4 and 5 
scotch the wheels with the gun quoins. 

‘“‘ Prepare to bear down.” —3 places his handspike in the bore, 
allowing the point to project about 18 inches; 2 places one across 
it to 3; 4 passes his handspike across the muzzle to 5; 8 and 9 
make fast a drag-rope each to the cascable and them to the 
front; they then double man 2’s and 3’s hendepike. 

« Bear down.” —The muzzle is borne down; Nos. 1 and 7 take 
off the elevating arc, and place it in the brackets for its support 
on the side of the carriage; 6 handa the shifting roller to No. 1, 
who places it as near as possible to the centre of gravity; 6 and 
7 scotch up in rear of the roller; ‘ Come up.” 

“* Prepare to lift.” —2 and 4 cross their handspikes under the gan 
to lift; 6 and 7 stand ready to place the points of handspikes in 
the trunnion holes. 
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“6 Lift”—-The gun is lifted until the points of the handspikes 
are in the trunnion holes. 

s Prepare to bear down.”—As before detailed. 

“ Bear down.’—The roller is shifted close to the centre of 
gravity and scotched Ih rear; “ Come up.” 

e e to lift.” —As before, but 8 and 9 are no longer required 
te lift and go on the drag-ropes; 2 places his handspike in the 
bore under 3’s. 

“ Lift and heave.” —The gun is lifted clear of the trunnion holes, 
= heaved ia the * wi the — a the brackets of 

e carriage between the firing and travelling holes. 

s Come up.” “ Scotch up.”"—6 and 7 scotch up in rear of the 
trunnions. 

“ Prepare to bear down.” “ Bear down.”—The gun is borne 
down until the roller is clear, when No. 1 shifts the roller to the 
front, having the centre of it in line with the horns of the travel- 
ling holes. “ Come up,” “ Scotch up.” 

“ Prepare to lift.” “ Lift and heave.”—The gun is lifted and 
heaved into the travelling holes. 

The gun is again borne down; 6 removes the roller and straps 
it to the carriage; 2, 3, 4 and 5 replace handspikes. 

The gun is secured by straps to the carriage for travelling. 


To SHIFT FROM TRAVELLING TO FIRNO TRUNNION HOLEs. 


Is the converse of the above. 

The roller is placed as near as possible to the centre of gravity, 
and the gun is received on the points of handspikes in the trunnion 
holes; 8 and 9 are — to lift at the muzzle. A check-rope 
a be used made fast to the cascable and the axletree bed of 


Note.—If a set of luff tackle is available it would be advisable 


to use it (made fast to the cascable and the axletree bed of the 
limber) instead of the drag-ropes, when shifting to travelling holes. 


64-PR. R.M.L. GUN ON OVERBANK CARRIAGE. 


To shift from firing to travelling holes, or the converse. 
These operations are performed limbered-up. 


Strength of Detachment. 


For these shifts it is advisable to emplay a detachment of 
about 25 Nos., or say, three gun detachments, the work being very 
heavy with fewer men. 
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Handspikes, common, 6-ft. a T ow 5° 
Ropes, drag, heavy oe ve oe oe 2* 
Hammers, claw .. sa ee r 

Key, cross-handled, removing arcs 
Tackles, gun, heavy * * 
Selvagees or lashings .. oe oe T 2 
Levers,t 12-ft. ee ee ee ee ee 1 
Bar, iron, cascable.. as Pr * os 1* 
Rollers, gun (special) .. oe a ee 1* 


e*#.e 
e 
é tel 
Pa 


To Suirt rrom FIRING TO TRAVELLING TRUNNION HOLES. 
Officer. No. 1. 


Shift from firing to travelling Prepare to shift the gun. 
trunnion holes. Hook tackles. 
Prepare to bear down. 
Bear down. 
Come up. 
Prepare to lift. 
Lift and dd 
Lower 


Prepare to bear down. 
Bear down. 

Come up. 

Prepare to lift. 

Lift and heave. 
Lower 


Prepare to bear down. 
Bear down. 
On the breech tackle heave. 


Cast off tackles. 
Arrange stores. 


“ Prepare to shift the gun” —2, 3,4 and 5 remove side arms, 
cap-squares and et, arc; 8 and 9 lash the trail-eye with a 
drag-rope to the axletree bed of the limber, to guard against undue 
strain falling on the keep chain; 4 and 5 scotch the wheels, 4 in 
front, 5 in rear. No. 1 places the cascable bar through the 
breeching loop. 

& Hook tackles.” —4 and 5 hook the treble blocks of the pre- 
ventor tackles to the cascable bar; 6 and 7 the double blocks to 
the eye-bolts of the brackets; 8 and 9 make fast the breech tackle, 
9 securing the treble block with a selvagee to the cascable; 8, the 
double block in like manner to the end of the trail. 


* On carriage. 
+ An 8-ft. lever may be used if a 12-ft. lever cannot be procured. 


101 PART III. 
Shifts, 64-pr. Section VII. 


“‘ Prepare to bear down.”’—2 and 3 place a 12-ft, lever in the 
bore, double manned by 8 and 9, who secure a heavy drag-rope 
with a clove hitch on the bight to the end of the lever; 4 passes a 
handspike to 5 over and across the lever near the muzzle, double 
manned by 10 and 11. 

t Bear down.”—The muzzle being borne down, 6 and 7 hand 
the gun roller to No. 1, who places it in the lower steps of the 
gudgeon plates. 

“ Come up.”—The breech is allowed to rest on the roller. 

s Prepare to lift."—The lever and handspike Nos. stand by 
to lift. 

“ Tift and heave.”"—The Nos. at the muzzle lift; the breech 
tackle Nos. (12, 13, 14 and 15, and all the higher Nos.) heave till 
the gun is high enough to enable 6 and 7 to place handspikes 
under the trunnions in each trunnion hole. 

The gun is allowed to rest on the handspikes. 

“ Prepare to bear down.”—As before. 

& Bear down.”—The muzzle is borne down sufficiently to 
enable No. 1, assisted by 6 and 7, to place the roller in the upper 
steps of the gudgeon plates. 

“ Come up.”—The gun is allowed to rest on the roller. 

“ Prepare to lift."—As before. 

«“ Taft and heave.”—As before. As soon as the gun is lifted, 6 
and 7 withdraw their handspikes and lay them down; they then 
fall back on to the running ends of the falls of the preventor 
tackles, taking a round turn round the iron bollards, the running 
ends coming off on the inside; they must ease up sufficient slack to 
enable the breech-tackle Nos. to haul the gun towards the trail 
until the trunnions lie over the flat part of the brackets, when they 
hold on. 

“ Lower.” —The gun is allowed to rest with the trunnions 
bearing on the flat part of the brackets. 

“ Prepare to bear down.’ —As before. 

“ Bear down.”—The muzzle is borne down and the roller 
removed by 1, 6 and 7. The handspike across the lever in the bore 
is now removed, 4 and 5 double-manning; 6 and 7 on the running 
ends of the falls of the preventor tackles; 10 and 11 assisting to 
man the lever drag-rope. 

On the breech tackle “ Heare,” 2, 3, 8, 9, 10 and 11 man the 
lever-rope and regulate the inclination of the gun, so that the 

tches may clear the transoms and stays; the breech-tackle Nos. 
Paul the on to the sloping part of the brackets; 4, 5, 6 and 7 
easing off. As soon as the gun is fairly on the slope, the breech- 
tackle Nos. cease to heave, and the gun is lowered steadily down 
into the travelling trunnion holes. 

* Cast off tackles.” * Arrange stores.” 

The tackles are overhauled and cast off, and stores arranged. 

The gun is secured by straps to the carriage for travelling. 
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To Sarrr FROM TRAVELLING TO Frieme Trunnien Hotes. 
Officer. No. 1. 


Shift from travelling to firin Prepare to shift the qua. 
Ab ot holes. aii Hock tackles. — 
Arrange muzzle lever. 
On the tackles taut —Heave. 
Cast off tackles. 
Arrange stores. 


“ Prepare to shift the gun.” —No. 1 places the cascable bar ; 2 
3, 4 


5 cast loose side-arms and straps; 4 and 5 scotch the 
wheels, 4 in front, 5 in rear; 8 and 9 lash the trail-eye as befare. 

« Hook tackles.” —4, 5, 6 and 7 hook tackles as before. 

“ Arrange muzzle lever.”—2 and 3 place a lever in the bore; 8 
and 9 making fast the lever drag-rope as before, the rope being 
manned by 2, 3, 8, 9, 10 and 11. 

“ On the tackles taut,” “ Heave.” 

_ The whole of the — Nos. man the falls on fheir own 
sides, and haul the gun up the sloping brackets. As the gun 
approaches the top of the slope, 6 and 7 fall off the tackles and 
stand by to receive the trunnions on handspike points in each of 
the firing trunnion holes. 

* Cast off tackles.” “ Arrange stores.” —6 and 7 work ‘out their 
—— tackles are removed, stores arranged, the gun sB 
anlimbered and elevating arc put on. 


Nores ox THE Mope oF Fixing a Top CARHIAGE ON a 
40-pr. TRAVELLING SIEGE CARRIAGE FOR OVERBANK 
Fire. 


Top carriages and fittings are not interchangeable, z.e., ‘they 
will only fit that particular travelling siege carriage for whieh they 
have been prepared. 

They are marked with the No. of the carriage for which 
antended. 

The following tools are required for securing the “top” to the 
‘Jower-carriage, namely :— 


Knock-up wrench, large .. * gx ink 
McMahon spanner a ow T oas o 
Spanner for check nuts .. * * + 
‘Small ‘half-round ‘file for removing burrs sč 


Before placing the tap on the lower carriage the daster ds 
stripped, i.e., the following articles are removed from it, namdly — 
Side-arms and straps. 
Capsquares (a different pattern of capequare.is required for 
the top carriage). 
Coins (three: large, medium, and small). 


pd ped pet lf 
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Worm-wheel shaft and handle: the same are suitable for both 
top and lower carriage. 

Stool-bed. 

Side-arm straps. 

Elevating gear. 

Drag-shoe hook (temporarily removed). 

Temporary bolts removed from front of brackets. 

Loop lashing screws removed. 

Staple plate for roller removed. 


The fittings for the top carriage elevating gear are now carefully 
adjusted between the front part of the brackets of the low carriage, 
care being taken that the holes in the fittings correspond with 
those in the carriage, or difficulty will be experienced in inserting 
Mr fittiags are th d he carriage and th 

e fittings are then nutted-up to the carriage and the drag- 
shoe hook ie venteced, and the kipen shaft fixed a fie 
bearings, front and rear. The carriage-step is put on and secured 
by a Fineh split key. 

The top carriage may, in case of necessity, be mounted up the 
trail by “man handling” it; but it is awkward work, and to be 
avoided, if possible, by using a gyn to raise the top carriage, which 
may be slung by means of a heavy drag-rope put on close in rear 
of the trunnion holes. When high enough the lower —* is 
run under it, the four vertical tension bolts are allowed to hang 
down and guided into position as the top carriage is lowered, the 
plate with staples and straps for side arms is put on the left front 
tension bolt just before the top carriage is lowered. i 

The four vertical tension bolts are secured to the lower carriage 
by two plates through which their lower ends pass; a washer 
having first been put on each,* the bolts are nutted-up. 

The “cross-stay’? nuts are now tightened up, as much as 
possible on Loth sides, by using the powerful “knock-up ” wrench. 

The after part of the top carriage is secured to the trail by 
screw-nuts and clip plates, which latter are marked. 

To adjust the elevating arc the gun should be depressed about 
5°, when the ends of the arc (which are marked “muzzle” and 
“ breech ”) are placed in the patches, the arc being worked into 
position by means of the worm-wheel. The arcs sre kept in 
position by large pins, which are secured with washer and pin. 

The travelling siege carriage of the 25-pr. R.M.L. gun is 
prepared for overbank fire in the same way as the 40-pr. 


To PREPARE A 64-rPr. R.M.L. TRAVELLING SIEGE CARRIAGE 
FOR OVERBANK FIRE. 


Same as 40-pr., with the following exceptions :— 
Different worm-wheels and shafts are used with the ordinary 
travelling siege carriage and the top or overbank carriage. 


® Washers are not always supplied. 
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The stool-bed is not removed during the operation. 
In order to fix elevating arc, it is not necessary to depres3 tho 


gun. 


TRANSPORTING ARRANGEMENT FOR HOWITZERS AND BEDS. 


The following description of the transporting arrangement for 
8-inch howitzer sad bed, and the method of placing on ee 
without gyn, may be taken as applicable to the 6-3-inch howitzer 
and bed, but as this method necessitates the employment of a con- 
siderable amount of skidding, for which no provision is made in the 
Siege Equipment, is slow, and requires much caution, it would be 
advisable, whenever practicable, to employ a gyn, in the manner 
hereafter described, to take the weight (for the removal of the 
wheels) and lower howitzer and bed on to the platform; and the 
converse in mounting. 


TRANSPORTING ARRANGEMENT FOR 8-INCH HOWITZER AND BED. 


The arrangement consists of a pair of Ist class wheels, an axle- 
tree with Ist class arms, and a siege limber. 

The bed of’ the axle is rectangular (lightened in the centre), 
and when used for transporting is through a square socket 
in each bracket. 

The rear end of the guide bar is fitted with an eye fcr limber 
hook of the siege limber. 


-To Dismoust THE BED FROM THE TRAVELLING TO THE 
Firme POSITION. 


1. Lash the guide bar to the rear transom (it is already lashed 
to the front transom for transporting). 

2. Remove the limber (Fig. 1) and raise the trail to the 
position shown in Fig. 2, place blocks of wood (a) or other skidding 
that may be found suitable in the equipment, slightly in rear of 
the centre of gravity of the whole mass, and other blocks under the 
breast of the bed, bear down the trail so as to raise the wheels 
from the ground. 

3. Remove the wheels and bear up the rear end of guide bar, 
remove one of the blocks (a) and lower until the bed rests upon the 
remaining blocks. 

4. Bear down the rear and remove one of the blocks under the 
breast, and continue to alternately remove one of the blocks (a) 
under the centre of gravity and those under the breast until the 
bed rests upon the Sunt platform. Before removing the last 
block (a) under the centre of gravity, remove the lashing round the 
guide bar and rear transom. 


— —— 
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5. Remove the lashing round front transom and pivot flap, and l 
lower the pivot flap over the pivot in the front of the ground plat- 
form, and secure it with the key and lanyard. 
6. Remove the transporting axle. 


To Raise THE BED TO TRAVELLING POSITION. 


The above operations must be carried out in reverse order. 


To Mount A 6°3-IncH OB 8-1INcH R.M.L. HOWITZER AND BED 
(WITH TRANSPORTING WHEELS AND AXLE) ON PLATFORM 
WITH A GYN. ; 


The howitzer and bed on transporting wheels and axle, 
limbered up, having been run over its platform, with the gun-metal 
flap in front of the breast, vertically over the pivot bolt in front of 
the platform, an 18-ft. is placed over the howitzer, so that the 
tackle hangs about 6 inches in rear of the trunnions. 

To sling the bed, a 6-inch gun sling will be found convenient 
pans under the front and rear eye-bolts on either side of the 
rackets, the two bights being so adjusted, that the hook of the 
lower block of the gyn tackle can be passed through both. The 
weight being taken, the limber run to the rear, and the wheels 
removed, the howitzer and bed are lowered into position on the - 

platform and the —— unshĩpped. 

Replacing the axle and vheels, and removing the howitzer and 
bed, is the converse of the foregoing. 

N.B.—Should no gun sling be procurable, two Peary drag- 

ropes may be used instead. The guide bar is kept in 
—— uring the operation by putting the compressor 
ever hard down, and by lashing up with a drag-rope to 
( — of the lower block of the gyn tackle. 
A. M. 


T * 
-* © we 
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Section VIII.—Mounting and Dismounting Ordnance. 


CONTENTS. 
PaGE 
25-pr. R.M.L. Gun of 18 owt. on Travelling Siege Carriage va ce “e 106 
Mounting and Dismounting by up-ending the Trail as e. 107 
Mounting and Dismounting by kig i skids, up or down the rear .. . 108 
40-pr. R.M.L. Gun of 35 cwt. on Travelling Siege Carriage .. * 108 
Mounting and Dismounting by long skids, up or down the rear .. 
64-pr. R.M.L. Gun of 64 cwt. on Travelling Siege Carriage. * } 110 
Mounting and Dismounting by long skids, up or down the rear .. 
63-inch R.M.L. Howitzer of 18 cwt. on Travelling Siege Carriage— 
Mounting and Dismounting by up-ending the Trail.. + 1il 
Mounting and Dismounting by long skids, up or down the front . +. 112 
Mounting and Dismonnting by long skids, up or down the rear .. 112 
Mounting on Travelling Siege Carriage from Bed by long skids, and the 
converse . oe ee ee ee ee ee ee 113 


ORDNANCE OF Heavy Srece Tram UNIT. 


40-pr, R.M.L. ou of 36 cwt,, mounted on Travelling Siege 
or Overbank Carri 


64-pr. R.M. L. of 64.cwt,, mounted on Travelling Siege 
er Overbank 
8-inch R.M.L. — 46 cwt,, mounted on Travelling Siege 


e. 
8-inch R.M.L, Howitzer 46 cwé,.mounted on Iron Bed.* 


‘ORDNANCE OF LicuTt fizcGe Tram UNIT. 


'25-pr. R.M.L. Gun of 18 cwt, mounted on Travelling Siege or 
Overbenk Carriage. — 


# De oribed in § 8130, Changes in War Stores, dated 1st July, 1827. 
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40-pr. R.M.L. Gun of 35 cwt., mounted on Travelling Siege or 
Overbank Carri 

6°3-inch RML. Howitzer, 18 cwt., mounted on Travelling 
Siege Carriage. 

6°3-inch R.M. L. Howitzer, 18 cwt., mounted on Iroh Bed. 

These may all be mounted or dismounted with an 18-ft. light 
gyn, but as the supply of gyns may be limited, and it might not be 

ways advisable to employ one (when from their showing over the 

works they might draw an enemy’s fire), other means of mounting 
and dismounting have been described. 

The mounting and dismounting by means of a gyn (which 
must always be resorted to in the case of an Overbank Carriage, 
except with 25-pr.) calls for no special remarks. 


To Mount or Drsmount a 25-Pr. R.M.L. GUN ON OR 
From A TRAVELLING SIEGE CARRIAGE, BY UP-ENDING 
THE TRAIL. 


Strength of Detachment 18 Nos. (two gun detachments). 

This gun is dismounted in the same way as the 16-pr. R.M.L., 
except that, on account of its 1 „a hole is made in the ground 
about 18 inches deep to receive the muzzle. 

“ Prepare to dismount the Gun.”—No. 1 removes the sights. 2, 
3,4 and 5 remove cap-squares, side arms, elevating gear, and 
drag shoe. 4 and 5 attach a drag-rope to the cascable by an 

. overhand knot in the centre, passing the ends to the front. 2 and 
3 man the wheels. 4, 5 and 6 stand to lift the trail. 1,7, 8 and 
and 9 place themselves in front of the gun and man the ropes, 1 
and 8 on the right, 7 and 9 on the left. 

“ Dismount the Gun.”—The trail is raised and the wheels 
maaned forward till the gun is perpendicular; when the muzzle 
touches the ground the drag rope Nos. steady the gun on its 
muzzle, having hauled it out of the trunnion holes by the drag 
rope if necessary, and the carriage is run a few inches to the rear. 

It is to be borne in mind that disengaging the gun from the 
— greatly increases the weight on the trail, and the men 
should be prepared for this. 

“ Lower the Trail.”—The trail is lowered and the carriage run 


k. 

“ Lower the Gun.”—The drag-rope is manned by all the Nos. 
on their own sides, outside the ropes, and the gun lowered by 
the Nos. walking forward with the drag-rope. 

N.B.—A few additional Nos. may be with advantage employed 
at the trail. This method requires much caution. Itis therefore 
pon, whenever practicable, to have recourse to the plan of 

unting and Dismounting by means of long oak skids up or 
down the rear, which is easy, safe and expeditious. 

In mounting, 2 and 3 place a handspike in the bore and lift, 
— 4 i 5 place a handspike under the gun bat the 

A. M. H 


e 108 


< 1—1 - I — ——— — — — — — $ — — 


Section VIII. Mounting and Dismounting 40-pr. 


trunnions, to be manned by 2, 3, 4 and 5; 6 and 7 then place the 
near shaft of the limber under the breech, to be —— by 6, 7, 
8 and 9; the whole of the Nos. facing the muzzle. Additional 
Nos. man a drag-rope placed on the cascable by 4 and 5 as in 
dismounting, a turn being taken round the shaft with either end 
of the rope, the running ends coming off below; the detachment 
lift until the Nos. can be more advantageously employed in 
hauling on the rope. 

The remainder of the operation is the converse of dismounting. 


To Mount or Dismounr a 25-pr. R.M.L. Gun oF 18 CWT., 
ON OR FROM A TRAVELLING SIEGE CARRIAGE BY LONG 
SKIDS, UP OR DOWN THE REAR. 


These operations are almost identical with those described in 
the following pages for the 40-pr. R.M.L. gun, only there is no 
necessity to raise the gun out of the trunnion holes, and receive 
the trunnions on handspike points before placing the long oak 
skids in position for diemounting. 


To Mount or Dismount A 40-PR. R.M.L. Gun OF 35 CWT., 
ON OR FROM A TRAVELLING SIEGE CARRIAGE BY LONG 
SKIDS, UP OR DOWN THE REAR, 


Strength of Detachment, about 19 Nos. (two gun detachments 
will suffice). 
STORES REQUIRED. 


Drag-ropes, heavy .. oe ee ee æ. 2 
Handspikes, common, 6-ft. .. ea st š 5 
Lashings, white or tarred, 14-inch, 3 fms. each 4 
Luff tack'es, complete gi T * 2 
Roller, ground, elm, 3’ x 6’’ .. x 3 
Scotches, of sorts > iz z 12 
Selvagees Ry F F * rr — 2 
Skids,* oak, 14’ x 53/’ x 54’’.. * F sm e 
Skids,f oak, 3’ x 9” x 6” z T mA — l 
Water bucket, filled, and brush ex 1 


To Mount THE GUN. 


The ground roller should be placed under the gun, a little in 
front of the centre of pan , the carriage at such a distance in 
front, that when the long skids are in position, their lower ends 
may be under the muzzle. The capsqunres are removed by 2 
and 3, and the wheels scotched by 4 and 5, for which — 
large scotches are to be preferred, though handspikes can be used 


for the purpose. 


# Weight 160 lbs., or, if strengthened with iron plates at the sides, 203 lbs. 


t Two 38-inch planks, one on top of the other, may be used to support the lower 
ends of the long skids instead of a 6” x 9°. 
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` Place skids, hook tackles. 
Taut. Heare. 
Remove skids, unhook tackles. 


€€ Place skids,” “ hook tackles.” —8, 9, 10 and 11 place the skids, 
the lower ends bevel down resting on a 6” x9” on its flat; the 
upper bevel up on the medium and small quoing, which are placed 
on the stool-bed, between the front part of the carriage brackets ; 
the thick ends of the quoins outwards, the points overlapping 
inwards. 

The ekids are cradled at their upper ends by the quoins, at 
their lower ends by two large scotches on the 6° x 9”, and at an 
intermediate point by two medium scotches on the trail transom ; 
they are hooked together with the hooks back up and lashed back 
to the trail handles. 

The tackles are then hooked; 12 and 13 hooking the 
double blocks to a strap round the cascable, 10 and 11 the single 
to a strap round the breast of the carriage. The skids are then 
watered. 

** Taut.” “ Heave."—The Nos. man the tackles on their own 
sides, and haul the gun up the skids until the trunnions rest on the 
points of handspikes placed in the firing trunnion holes by 6 and 7. 

*¢ Remove skids,” “unhook tackles.” —The muzzle is borne down 
and the skids and tackles cleared away by the Nos. who placed 
them; 6 and 7 — out their handspikes, 2 and 3 replacing 
the cap-squares; care should be taken to avoid fouling the worm- 
wheel shaft of the elevating gear with the moveable block of the 
right luff tackle; the shaft may be removed without much diffi- 
culty by taking off the whole of the upper and the outer half of 
the lower gun-metal bearings of the shaft by means of a spanner. 


To DISMOUNT THE GUN. 
* To effect this the gun must first be raised out of the trunnion 
es. 


Raise the gun out of the trunnion holes. 
Prepare to bear down. 

Bear down. 

Come up. 


ta to lift. 


Lower. 


* Raise the gun out of the trunnion holes.”—2 and 3 take off cap- 
squares and elevating arc, 4 and 5 scotch the wheels with large 
scotches or handspikes, 4 in front, 5 in rear. 

“ Prepare to bear down."—2 places a handspike in the bore, 
duuble-manned by 3, 8 and 9, 4 a handspike to 5 over that 
in the bore just in front of the hoa of the piece, double manned 
by 10 and 11, all facing the rear. 
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“ Bear down.”—The inuzale is borne down anc the gun roller 
placed by 7 under the breech, about 18 inches in rear of the 
centre of gravity and seotched up. i 

“ Come up.”—The breech is allowed to rest on the roller. 

“ Prepare to lift.” —4 shifts his handspike to 5 under that in 
the bore. . 

“ Lift” —The gun is lifted high enough for 6 and 7 to insert a 
handspike in each trunnion hole. 

“ Lower.”—The gun is lowered till the trunnions rest on the 
handspikes. 


Prepare to bear down. 
Bear down. 

Place skids. 

Come up. 

Make fast breech drag-rope. 
Prepare to lift. 

Taut. Lift and heave. 
Remove skids. 


“ Prepare to bear down.”—As before, 

“ Bear down.”—As before, the gun roller is removed by 7. 

“ Place skids."—-10, 11, 18 and 19 (or any of the higher Nos.) 
hook the skids together, hook back up, and place supports and 
cradle them, as in mounting; they then lash them to prevent 
their moving towards the trail, passing the lashing ropes out to 
the front round the carriage brackets, and back to any convenient 
part of the wheels or axletree, or make fast to the fellees of the 
wheels in front and frap. 

** Come up.”—The breech is lowered on to the long skids. 

“ Make fast breech drag-rope.”—11 makes fast a drag-rope (not 
with the hook end) to the cascable. 

“* Prepare to lift.’ —The same Nos. as before prepare to lift the 
muzzle, the other Nos. man the breech drag-rope. 

“ Taut”? “Lift and heave.”—The Nos. at the muzzle lift, 
those on the drag-rope heave, and the gun is hauled down the long 
skids, which should have been previously watered, on to the 
ground roller placed to receive the breech. 


To Mount og Dismount a 64-PR. R.ML. Gon ON OR FROM 
A TRAVELLING SIEGE CARRIAGE BY J.ONG SKIDS UP OR 
DOWN THE REAR. 


: These operations are nearly identical with those alread 
described for the 40-pr. R.M.L. gun, p. 1(8 ; but it will be found, 
in mounting the gun, that it is heavy work, unless a few extra 
hauds are employed for manning the tackles. 

The fie skids, 14’ x 8” x 8”, are to be preferred to those of 
oak: (strengthened with. iron plates), I4 x 53’ x 5p” for the 
64-pr gun, as affording greater strength and stability; should 
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oak skids however be employed, it will be advisable to support 
them with skidding near the trail eye in addition to the other 
points of support. 

The skids are lashed and cradled as for the 40-pr., only the 
large and medium quoins are used to support their upper ends. 

In raising the gun out of the trunnion holes the first lift is 
taken with the gun roller resting on the stool-bed; the second, 
with the roller resting on the large quoin placed on the stool-bed. 

Care should be taken not to injure the worm-wheel shuft of 
the elevatin during these operations; it can be removed 
without much difficulty. 

In dismounting the gun it can be hauled with greater ease on 
to the long skids if it be allowed to move on the roller towards 
the trail at the second lift in raising ant of the trunnion holes, and 
the trunnions lowered to rest on the carriage brackets between the 
firing and travelling holes and (temporarily) scotched up in rear. 


To Mount or Dismount a 6°3-1IncH R.M.L. HOWITZER OF 18 
CWT.. BY Up-ENDING THE. TRAIL 


To dismount—Strength of Detachment 19 Nos., or say two 
detachments. 

Stores required.—The stores with the howitzer. 

“ Dismount the howitzer.,—No. 1 removes the sights; 2 and 3 
the cap squares and elevating arc; 4 and 5 scotch the wheels with 
handspikes; 4 in front, 5 in rear; 8 and 9 make fast a drag-ro 
each to the trail eye (not with the hook end); 8 leads his to the 
front, 9 his to the rear. 

“s Taft.’ —2, 3, 4, 5, 6, 7, 10 and 11 lift at the trail, the 
remaining Nos. heave on the drag-rope to the front. The trail is 
lifted until: the muzzle rests on the stool-bed of the carriage placed 
to receive it by 6 and 7, the wheels are then manned back to clear 
the trunnions and the trail is lowered on to the ground. 


To Mount THE. HOWITZER. 


Mounting the howitzer is the converse of the above. 

To bring the howitzer on its muzzle the near shaft of the 
limber is used, placed. across under the cascable; 2 and 3 make a 
thumb-knog in the centre of a drag-rope and: place it on the 
caseable, bringing the: ends over and under the shaft and — 
them crossed to. the front; 2, 3,4, 5, 10-and, 11 lift at the s 
and steady: the howitzer when on its. muzele.. The trail of the 
carriage is lifted as in dismounting, and the howitzer pushed in. 
the trunnion holes. 

The drag-rope to the rear is used as a prayentor rope by 9, 
and additional Nos. if required, 
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To Moont or D.-» -unt A 6°3-1nca R.M.L. HOWITZER OF 
18 OWT. ON OR FROM A TRAVELLING SIEGE CARRIAGE BY 
Lone SKIDS UP ot DOWN THE FRONT. 


These operations are the same as detailed for the 8-inch 
R.M.L. howitzer of 46 cwt. ‘ 


To Mount or Dismount a 6°3-IncH R.M.L. HOWITZER or 
18 CWT. ON OR FROM A TRAVELLING SIEGE CARRIAGE BY 
Lone SKIDS UP OR DOWN THE REAR. 


This is probably the safest and best method that can be 
followed ; it is precisely the same as that detailed for the 40-pr. 
R. M. L. gun of 35-cwt., p. 108. 


To Mount or Dismount AN 8-1IncH R.M.L. HOWITZER ON OR 
FROM A TRAVELLING Sıram CARRIAGE BY LONG SKIDS 
UP OR DOWN THE FRONT. 


Strength of Detachment.—About 19 Nos., or say two detach- 
ments. 
STORES REQUIRED. 


Handspikes, common, 6-ft. oe ee .. 8 
Skids, onk, 14’ x 54” x 5p” ee ee ee 2 
Luff tackles, complete .. — * oo 2 
Sel sorlashing .. oe oe .. 3 
Scotches, of sorts ee F ve .. 12 
Drag-ropes, heavy és os ee o 2 


It is found most convenient to mount or dismount the howitzer 
by the front, as it would require a great deal of skidding to 
support the ends of the long skids between the bracketa of the 
carriage were it done by the rear. : 


To DISMOUNT THE HOWITZER. 


Raise the howitzer out of the trunnion holes. 
Place skids, hook tackles. 
Taut. Heave. 


& Prepare to bear down.”—No. 1 removes the sights; 2 and 3 
the cap-squares and elevating arc; 4 and 5 scotch the wheels, 4 in ` 
front, 5 in rear, by scotches or quoins; 2 places a handspike in the 
bore, and 3 one under it asa wedge double manned by 8 and 
9; 4 passes his handspike across to 5 and over 2 and 3's close to 
the muzzle, double manned by 10 and 11. 

& Bear down.”—The muzzle is borne down; 6 and 7 each place 
a small scotch between the breech coil and the brackets of the 
carriage close behind the trunnion holes, 
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“ Prepare to lift.”—The howitzer is lifted until the trunnions 
are clear, and rest on small scotches placed on handspikes in the 
trunnion holes. 

& Place skids.” —8, 9, 10 and 11 hook the skids together, backs 
of the hooks up, and place them with their ends bevel up on the 
breast transom of the carriage, the other ends resting on the 
ground; they are secured by a drag-rope made fast to the 
grummets, or the upper hooks of the skids, and to the trail eye; 
9 makes fast a drag-rope to the cascable, and taking a half hitch 
round the chase stretches it to the front. 

“ Taut.” “ Heare.”—4 and 5 apply a handspike each over the 
brackets of the carriage and under the breech, double manned b 
10 and 11, and bear down; the Nos. on the drag-rope heave until 
the howitzer descends the skids and rests with its muzzle on the 
ground; 2, 3,4 and 5 then apply handzpikes under the muzzle 
and row it to the front until clear of the skids, if necessary. 


To MOUNT THE HOWITZER. 


Mounting the howitzer is the converse of the above. The 
howitzer is placed breech towards the breast of the carriage resting 
on a handspike close behind the centre of gravity. The long skids 
are placed, as before, their upper ends lashed to the axletree arms to 
prevent them moving with the howitzer; their lower ends placed 
under the breech. The single blocks are hooked to two selva 
placed round the highest point of tires of the wheels of the edi 
A handspike is passed across under the trail and through the spokes 
by 6 and 7 to prevent the wheels skidding round when the strain 
of the tackle comes on them. The double blocks are hooked to a 
strap placed over the howitzer, the ends coming back under the 
trunnions; the howitzer is hauled up the skids until nearly up to 
the trunnion holes, when it is scotched up and the strap shifted to 
across the muzzle to prevent its being cut by the trunnion holes. 
It is received on the points of handspikes in the trunnion holes, 
and the skids removed; 4 snd 5 apply a handspike each under the 
breech to prevent it tipping when it clears the ends of the skids, 


To Mount a 6°3-r1ncH R.M.L. HOWITZER or 18 CWT. ON A 
TRAVELLING SIEGE CARRIAGE FROM ITS BED By Lona 
SKIDS, UR THE CONVERSE. 


As detailed for 8-inch R.M.L. howitzer of 46 cwt. 


To MOUNT an 8-1ncH OR 6°3-INCH R.M.L. HOWITZER ON 1T8 
BED FROM OFF A TRAVELLING SIEGE CARRIAGE, OR THE 
CONVERSE. 


Strength of the Detachment—19 Nos., or say two detachments. 

Stores required —The same as in mounting or dismounting 8-in. 
howitzer on or from travelling siege carriages up or down the front 
by means of long oak skids, and in addition two 6-in. pieces. 
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The bed is run back to the rear — the guide bar, and beld 
there by putting the eompressor lever hard down. 

The travelling siege carriage is placed in rear with its breast 
towards the rear part of the bed, and at such a distance that the 
14-ft, oak skids conveniently span the interval between the front 
transoms of the travelling carriage and the bed; the wheels of the 
carriage are then scotched. 


To Mount a HOWITZER ON A TRAVELLING SIEGE CARRIAGE 
FROM IT8 BED. 


The tangent scale, —— arc, and cap-squares are removed. 
The muzzle is borne down, and scotches are jammed in between 
the breech coil and the brackets a short distance in rear of the 
centre of gravity. The muzzle being lifted, handspike pointe are 
laced in the trunnion holes under each trunnion. The muzzle 
“a — borne down and large or medium scotches inserted as 
ore. 

At the next lift at the muzzle the trunnions are received on 
a skid in each trunnion hole. The long oak skids, hooked together, 
hooks back up, are now placed, the Bovel being down over the 
front transom of the bed, and securely lashed to prevent their 
moving to the rear with the howitzer. A convenient method of 
lashing them is to honk two dray-ropes to the connecting hooks of 
the skid at the upper ends, make fast the drag-ropes to the rear 
eye-bolts of the bed and frap. 

The skids may be further lashed in front round the breast of 
the bed; they are then watered. 

At “ Hook tackles,” the double black of a luff tackle is made 
fast with a selvagee to the cascable, and the single block in like 
manner to one of the cross stays of the trail (not to any part of 
the elevating gear); the howitzer is then hauled up the skids until 
the trunnions reat on the flat part of the brackets in front of the 
trungion holes. The muzzle is now borne down and the long skids 
removed, after which the howitzer is hauled on to handspike points 
placed in the trunnion holes for the purpose. The handspikes are 
now worked out. In mounting, the single block of the luff tackle 
must, when necessary, be shifted back aud secured with a selv 
to the trail eye. If the carriage is inclined to tip during the 
operation, a 6-in. piece on its end should be placed under the front 
of each bracket. When the howitzer ia fairly on the long skids, 
those skids which were in the trunnion holes may be used for this 


purpose. 


To Mount a HÓWITZER on ITs BED FROM A TRAVELLING 
\ Strez CARRIAGE. 


This operation is the converse of the foregoing, except thas the. 
skids must. be so placed that, their paints enly. juss overlap. the. 
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front transom of the bed, or difficulty will be experienced in 
clearing them, and they are lashed in the opposite direction. 

To haul the howitzer on to the bed, two luff tackles are 
employed ; their double blocks being made fast with a selvagee 
ito the cascable of the howitzer and their single blocks hocked into 
the front eye-bolts of the bed. 

A drag-rope, made fast to the chase, should be 5— as a 
ere to guard against the howitzer sliding too violently down 
the skids. 
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Section IX.—Methods of Laying. 


A.— When the object fired at is visible over the sighte— 

1. The tangent scale is used. 

No. 1 removes the tangent scale from the gun, and sets it by 
bringing the top of the moveable socket to the required division 
on the yard or degree scale and clamping it. (Any odd number 
of minutes is given on the slow motion screw at the head of the 
scale). If any deflectiun is wanted, he sets the arrow on the 
sliding leaf to the required division and clamps it. (In the 
howitzers the tangent scales are vertical, and deflection must 
therefore always be given. Any deflection required from acci- 
dental causes, such as wind, &c., must, if left, be added to, if right, 
be deducted frora, the deflection shown in the range tables). 

No. 1 having set his scale replaces it in the gun, taking care 
that the socket is home. 

He then lays with a full sight, i.e., he brings the top of the 
notch, the apex of the foresight and the point aimed at in Eas, 

To ensure good laying the following rules must be observed :— 

The eye not to be less than one foot in rear of the tangent 
scale notch, if possible more, and the distance between eye and 
notch not to be varied from round to round. 

The head to be upright and the body in an easy position, 
— if possible by holding on to or resting on the cascable. 
he most conspicuous point in the object to be chosen to 
ay at. 

The operation of laying to be completed as rapidly as possible 
80 as not to fatigue the eye. 

The gun to be laid a little above the object and then depressed 
on to it. This ensures the teeth of the elevating arc being in 
bearing with the driving pinion. 

If the elevating gear is unserviceable and the gun has to be 
elevated by handspikes, the elevation should first be roughly 
obtained, 2 and 3 applying their handspikes under the breech and 
4 — to the quoin, the gun being laid a little above the 
mar 

It is then traversed into line and the final adjustment for ele- 
vation obtained by 2 tapping the smail quoin with his handspike. 

B.—When the object is visible from the battery, but the line 
of sight obscured by the parapet. 


2. Laying by plumb line. 
If No. 1 can see the object from some spot immediately in rear 


of the gun — on an empty shell box, &c.), he can obtain 
the direction by plumb line. 
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He first sets the tangent scale to the required deflection. 
Then standing in rear of the gun he holds the plumb line so that 
it cuts both the sights. If the object is on the right of his line he 
gives “ Trail left,” and vice versé. When the plumb line cuts both 
the sights and the object, the direction has been obtained. 

The elevation is given by quadrant or clinometer. In the 
howitzer a plane surface for the quadrant is cut on the breech ; 
but as this does not exist on the guns, extra care must be taken 
in applying the quadrant so that 1t may always be placed in the 
same position on the top of the breech, and parallel to the axis of 
the gun. 

'ote.— The quadrant angle is the same as the angle of eleva- 
tion when the object fired at is in the same horizontal plane as the 
gun or howitzer, If the object is below this horizontal plane, the 

uadrant angle is less, if it is above, the quadrant angle is greater 
than the angle of elevation. If, therefore, there is a great 
difference of level between the firing point and the object, the 
angle which a straight line joining the object and firing point 
makes with the horizon (the angle of sight) must be ascertained, 
and added to or deducted from the angle of elevation (as given in 
the range tables), in order to obtain the quadrant angle, ùe., the 
— of degrees and minutes at which the quadrant should 

set. 


3. Laying by hanging scales. 

A set of scales, consisting of a front and rear scale, with light 
iron rods for suspending them from the carriage, forms part of the 
equipment of travelling wrought iron siege carriages. 

e front scale hangs from the lower part of the axletree, and 
the rear one between the trail brackets. The scales are graduated 
on both sides so that they can be read from either front or rear, 
and as they are constructed with a view to being read from a 
distance, the centres of the divisions are used and not the lines 
marking them. Thus commencing at the left, the first division is 
0, the second 5’, the third 10’, the fourth 15’, and soon. The 
white divisions are all tens, the number of the ten being shown by 
the figure above—thus, 3 tens = 30 minutes. 

The rear scale is longer than the front one, as it has a deflection 
scale of 4° at its right extremity. 

The scales are so constructed that if corresponding divisions of 
both of them are over the line of direction (no allowance being 
made for deflection) the axis of the gun will be in a vertical plane 
parallel to it. 

The method of using the scales is as follows :— 

The line of direction having been obtained, as in § 2 (or other- 
wise), it is marked by a line drawn (with pencil, chalk, &c.) on 
the platform or on a plank or batten laid for the purpose. 

he scales are adjusted so as to hang Be ectly horizontally 
and clear of all impediments, but not too high to prevent the divi- 
sions being clearly seen in connection with the line of direction. 
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If the fine has been obtained over the sights, as in § 2, No. 1 
ascertains what division of the front scale is cut by the line, and 
slides the rear scale to the left until it reads the same as the front 
one. If the direction of the first round ie goof, all that is neces- 
sary in succeeding rouads is to traverse the rear scale reads 
the same as the front one. 

If any correction for deflection is found necessary the rear 
scale must be adjusted accordingly. 

The scales must be removed before firing. 2 attends to the 
front and 4 to the rear scale. i 

Should the line of direction not have been obtained over the 
sights of the gun, then, for the first round, the deflection shown in 
the range tables must be given on the rear scale and the gun 
travereed until the two scales rend the same. Any requisite 
correction being given after the first round as before. 

The elevation is obtamed by quadrant, as in § 2. 

4. Laying by an auxiliary mark in front. 

If there is a conspicuous object near the line of fire (such as a 
churoh spire) which is visible over the sights, No. 1 can, after 
laying the gun by the method described in § 2, put up his tangent 
scale and move iis deflection leaf until his line of sight passes 
through the new object. 

ith the elevation and deflection thus obtained, he may lay on 
this auxiliary mark for the succeeding rounds. 

This plan is more p ama to the howitzers than the guns, 
as their long deflection bars give them a larger field of vicw over 
the sights. 

5. Laying on an auzihary mark in rear. 

This method, also called the reverse system of laying, is the 
converse of the last. 

A —— object some distance (the farther off the better) 
in rear of the gun is selected, and No. 1 places himself in front of 
the foresight and looks over this sight at the object. 4 by his 
directions moves the tangent scale and deflection leaf until the 
line is obtained. 


6. Laying by Captain French's scales. 

By this system the reverse method of laying is made applicable 

er all circumetances, , 

‘There are two scales, the rear one fitting into the tangent scale 
socket and the front one into the foresight socket of the gan. 

The rear scale consist3 of a steel bar graduated like the tangent 
scale, and fitted with a moveable socket and cla The head of 
the scale is rectangular and has a slot cut in it, in which a hori- 
zontal gun metal bar is free to slide. 

The top of the horizontal bar is graduated from 0 to 8 into 
degrees and divisions of 6 minutes. 

On the left of the bar is a deflection stale by which a deflection 
of 1° right and 3° left can be given. 
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If no deflection is required, the left zero mark is made to 
coincide with the left face of the head. 

A sliding leaf with a triangular apex is free to move along the 
bar. Both horizontal bar and eliding leaf are provided with 
clamping screws. 

he front scale has a fixed horizontal bar similar to that of the 
rear scale, and graduated from 0 to 8. It has also a sliding leaf 
with a sighting notch on the top and a clamping screw im front. 

The following is the — of using the scales :— 

The gun having been laid as described in § 2, No. 1 sets the 
rear scale to a convenient height (so that his line of sight will be 
approximately horizontal). He adjusts the horizontal bar without 
AUR, and slides the leaf to one of the divisions near the centre 
of the bar. He then tightens all the clamping screws and goes to 
the front of the front scale. He clamps the sliding leaf of this 
scale to the same division at which the rear one is set, and looks 
over his sights. 

Bodor bis direction a plumb line is suspended about 4 yards in 
rear of the gun, and another line suspended or a mark made about 
10 yards in rear of the first (or farther back if possible). The 
plumb line and rear mark are so placed that they are accurately in 
the prolongation of the line of sight, and they are adjusted at such 
a height that No. 1 can see them both when — over his sights. 
By raising or lowering his rear scale, No. 1 can adjust his line of 
a for the most convenient position of the plumb line and rear 
mark. 

He has thus four points in line, and, by noting the height of 
his rear scale when he has laid on the mark, he has a means of 
obtaining the elevation in succeeding rounds independent of the 
quadrant. He removes the scales from the gun before it is fired. 

After the first round he lays as follows :— 

‘a, He gives any necessary correction in elevation and deflection 
on the rear scale (by the same rules as with the service sights), 
clamps it and inserts it in the tangent scale socket. He then 
unclamps the leaf and slides it to the end of the horizontal bar. 

b. He goes to the front of the foresight, unclamps the leaf and 
slides it along the horizontal bar until the notch is in the same line 
as the plumb line and mark. He then clamps it. 

c. Under his direction, 4 sets the sliding leaf of the rear scale 
so that it reads the same as the front one. 

d. He lays the gun (2 and 3 traversing and 4 elevating) by 
giving trail right or left and elevate or depress until the line of sight 
outs both plumb line and mark. 

7. Laying on plumb line, §c., to the rear with service sights. 

This method of laying (by plumb Jine and mark in rear) is 
applicable to the service sights. It would, however, entail a'loss of 
time frem the gun having to be cross-lifted into the original line 
nearly every round, but it is ‘a useful method for howitzers 
mounted on beds, 
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C.— When the object fired at is not visible from the battery. 


8. Obtaining the line of fire. 


If the object is visible from any elevated spot of ground in 
rear 3 the battery the line may be obtained by plumb line 
as in § 2. 

Tf it is visible from some point in front of the battery, two men 
S and B, provided with pointing rods) can obtain the line as 

ollows :—A lines Bs rod on the battery, B lines A's rod on the 

object. They move about until the rods are correctly laid and 
then plant them. The line thus obtained can then be projected to 
the rear by running a line of rods or banderols up to the battery. 

Tf there is no spot either in rear or in front whence the object 
can be seen, some spot on the flank must be found whence both 
the battery and the object are visible. The distance of this spot 
from the battery and object is measured (by range finder) and the 
included angle taken by pocket sextant. 


A (object) The sides AC and CB and the included angle 
ACB of the triangle ABC are then known and the 
remaining side B.1 (the required range) and re- 

c maining angles can be calculated. 

a+b _ tan $ (A+B) 

a—b tan 4 (A—B) 

a sin 

sin A ` 

Having found the angle ABC, the sextant is set at this angle, 
and the officer using it — himself at the point B, which should 
be in rear of the gun. He secs the point C by direct vision, and 
has a picket or pointing rod moved along the pos until its re- 
flection cuts C. The rod is then in the line of fire BA. 

The line of fire may also be obtained roughly from a good map 
or plan. 

9. Laying the gun. 

Having obtained the line of fire by any of the precedin 
methods, the gun may be laid by any one of the methods descri 

in §§ 3 to 7 found most convenient or applicable to the case in 
int. 

* In firing either guns or howitzers at elevations of 10° and 

upwards it is important to ascertain if the trunnions are level. 

The difference of level should not be great if the platform has been 

properly laid, but after continued firing (especially from a howitzer 

on its bed at high angles of elevation, if the howitzer is not in the 
centre of the —— even the best laid platform is liable to give 
slightly. If the difference of level exceeds 1° the platform should 
be levelled at the first opportunity or pieces of plank placed under 
the lower wheel—one sti. of plank hr each degree difterence of 
Ievel. If the difference is within 1° it may be corrected by giving 


The angle by the formula 


B (battery) and the side by that of c = 
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deflection on the scale on the higher side according to the 
formula— 


nx 6? n = the number of minutes’ 
minutes’ deflection = “*" where difference of level 
60 0 = angle of elevation in de- 
grees, 


The howitzers have cross planes cut on them for the quadrant. 
The guns have not; with them the level must be ascertained by 
applying the quadrant to the horizontal lines on che face of the 
muzzle, or on a atraight rod placed across the top of the wheels— 
(a drng rope hooked into the washer of one of the wheels, passed 
over the top of the wheels, and stretched tightly, by the detach- 
ment hauling on it on the opposite side, might be substituted for 
the rod in case of necessity). 


10. Firing by night. 
If the enemy's works are illuminated, 


If this is done by means of the electric light the firing may be 
carried out as in the day time. 

If by star shells, which only give a momentary illumination, 
the guns in the battery would be loaded, and the elevation and 
direction roughly given before the star shells are fired. As soon 
as the enemy becomes visible, the laying is completed and the gun 
fired. 

The object of lighting up an enemy’s works is to ascertain if 
he is repairing his batteries or throwing up new ones, and to guard 
against sorties, &c. 

Night firing under normal conditions. 

The only two methods available are the hanging scales and 
Captain French’s. The line will have been obtained and corrected 
by daylight. 

a. Hanging scales. 

The gun is laid as described in § 3, but a lantern is required to 
light up the scales. 

b. Captain French’s. 

A light is substituted for the rear mark. The gun is laid as 
described in § 6. 

The simplest plan is to use for the rear mark a box or frame, 
inside which the lantern can be placed. The line is thus not 
dist urted. 

The front of the box or frame should consist of a plate of 

ground glass, oiled linen or some other semi-transparent 

he substance, of a light colour, with thick wires stretched 

os diagonally across it, whose intersection is the point to 
lay on both by day and night. 
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Stowing of Ammunition. 


STOWAGE OF AMMUNITION. 


a. POWDER. 


The powder will invariably be supplied to the batteries made 
up into cartridges, gee in metal lined cases. The charges will 
have been previously determined, and depend on the distance of 
the various batteries from the objects they are to attack and the 
nature of fire to be employed. For instance :— 

The full charge of the guns and maximum charges of the 
howitzers would be used in bombarding from long ranges, in 
dismounting fire and in direct breaching fire.* 

Reduced charges would be used from the guns and maximum 
charges from the howitzers in indirect breaching fire. 

In high-angle fire from the howitzers (to destroy bomb proofs, 
magazines, &c.), the charge would be adjusted to the range, s0 as 
to give the angle of descent required. 

The following is the capacity of the metal lined cases, the 
cartridges being packed in them without paper covers :— 


8-in. M.L.R. howitzer, 11 10lbs., 21 Slbs., 47 24lbs. R.L.G. 
6'3-in. M.L.R. howitzer, 27 4lbs., 40 3lbs., 57 2lbs., 110 llb. f powder. 
64-pr. M.L.R. gun, 9 12lbs., 11 10lbs. 
40-pr. ae 16 7lbs. 
25-pr. ” 27 4lbs. 


If we assume the rate of firing to be 10 rounds per gun per hour 
by day, and half that number by night, say 180 rounds per gun in 
the 24 hours, the following would be the number of metal lined 
cases required for 24 hours’ firing from the various pieces :— 


8-inch howitzer, 17, 9, or 4, according to the charge. 
6°3-inch howitzer, 7, 5, 4, 2, do, 

64-pr. gun, 20 or 17. 

40-pr. gun, 12. 

25-pr. gun, 7. 

The size of the expense magazine is 4 feet high, by 4 feet 9 
inches broad. The metal lined cases should be stowed in tiers, 
two deep, with the moveable tops inwards, leaving a passage on 
one side so that the magazine man can, if necessary, open any 
one of the cases in the front without removing it. 

The magazine will thus contain 12 metal lined cases in every 
3 feet of lenght. 

The cartridge recesses in the parapet will hold about 2 cases, 
which should be replaced from the magazine as required, the empty 
cases being taken away. 

b. PROJECTILES. 

These will as a rule be supplied from the park, filled, and 
plugged and fitted with gas-checks if necessary. They will be 


* It is worthy of note that the German manuals lay down 656 ft. for the 40-pr. 
uud 525 ft. for the higher calibres, as the smallest permissible striking velocity for 
breaching purposes. 
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arranged on their bases (care being taken not to damage the gas- 
check) or sides as most convenient round the gun portions and in 
the trenches of communication. . 

The tubes and fuzes, in tin boxes, will be kept near the shells 
or in an adjacent recess or bomb proof. 


PREPARATION OF AMMUNITION. 


a. CARTRIDGES. 

These, as already stated, will be made up in the park. When 
the small charges for the howitzers are being made up, the powder 
from several barrels should, whenever possible, be mixed. Greater 
uniformity of shooting will thus be obtained. 


b. PROJECTILES. 


The principal points to be attended to are to see that the studs 
and gas-checks of the ehells are in good order. If there are any 
burrs on either they must be hammered and filed down until there 
is no difficulty in entering the shells into the bore. For shells 
without studs the gas-check plug should be screwed in so tightly 
that the gas-check cannot be turned unless the plug is loosened. 
If the shells fitted with gas-checks are also studded, care must be 
taken that the projections on the gas-check are in prolongation of 
the rows of studs, and the gas checks should not be screwed down 
too tightly. The shells should be perfectly clean and free from 
dirt, sand, &c., when sent up to the gun. 


c. FuzeEs. 


When firing time or sensitve percussion fuzes from the howitzers 
at high angles of elevation in wet weather, the muzzle of the 
howitzer should be covered over unless it is intended to fire 
immediately after loading. If this is not done the priming of the 
fuze might become damp or wet and blind shells would result. 

At low angles the shell should be pushed well into the bore 
before uncapping the fuze. 


PROJECTILES. 


1. The common shell is the principal projectile of the siege 
artillery. 

a. When fired from guns the R.L. percussion fuze is nearly 
invariably used with it. 

It may be employed for breaching or demolishing masonry, 
destroying buildings, earthworks, &c., dismounting the guns and 
injuring the personnel of the enemy. 

In breaching it will, when possible, be used in combination with 
the pring shell. The latter has greater penetrative power, and 
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by destroying the hard face of a revetment, &c., gives the common 


shell with its larger bursting charge a better chance of producing 
its maximum effect. 

If an earthen parapet has to be destroyed, it should be cut 
down gradually, commencing at the top. It has been found by 
experience that a shell exploding low down in a parapet will 
merely throw up a mass of earth, which frequently falls back again 
into its original position. 

Dismounting fire against guns, carriages, &., to be effective 
should be enfilade. A direct frontal fire is comparativel 
harmless. A gun seen directly from the front offers a very sm 
mark, and it may be hit many times (unless struck on the muzzle 
or trunniors) without being dismounted or even seriously injured. 

b. When common shells are fired from howitzers, sensitive 
percussion fuzes are used. 

Howitzer fire is used for bombarding purposes, for destroying 
the enemy’s matériel, penetrating the roofs of his bomb proofs 
and magazines, and for breaching or demolition when indirect 
fire has to be employed. 

Howitzer fire, especially at short ranges, is more effective than 
gun fire against matériel, as the low velocity of its heavy common 
shells spreads the destructive effect of their burst over a larger 
area. When used against matériel the shells may be either fired 
with the lower charges at high angles, so as to drop them into the 
gun emplacements, or with the higher ones at moderate angles, 
the howitzer being laid direct on the enemy’s guns, so as either to 
strike them directly, or to burst the shells in front of or over them 
after grazing on the parapet. 

hen used against bomb proofs, &c., the charge should be 
regulated so as to give as high an elevation and consequent pene- 
tration as possible.” 

The penetration of both 8-inch howitzer and 6°3-inch howitzer 
shells at high angles of elevation, and at ranges within 1,000 yards, 
is very small. 

Time fuzes bored Jong or left full length may be used at high- 
angle howitzer fire (when the skells do not ricochet after impact), 
* as to obtain the maximum penetration of the shell before it 

ursts. 

When howitzer fire is used for breaching, either the maximum 
charge or one closely approximating to it must be used, or the 
striking velocity of the shells would be insufficient for effective 

— As low an angle of elevation as possible should 
e used. 


* The Germans use angles of elevation up to 70°, and find the penetration at 
that a. p nearly double whet it is at 40°; but as our carriages limit the angle to 
40°, and no higher elevations are given in the range tables, we are in practice limited 
to that angle. The only way to increase the penetration is then to increase the range. 

+ Within these limits the charge and elevation must be adjusted to suit the 
range and the conditions of fire; i.e., the shell must clear the intervening obstacle 
und yet strike the wall to be breached at the lowest point intended to be hit 
(generally one-third of its height from the bottem). 


. — — 
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2. Battering or breaching shells are at present only introduced 
for the 64-pr. gun. They are to be used with a 12-lb. charge. 

As their penetrative power is greater than that of common 
shells, but their explosive effect less, on account of their smaller 
bursting charge, they will generally be used first so as to destroy 
the face of the wall or revetment and give the common shells a 
better chance of penetration. 

3. Shrapnel fire is of little value against troops behind earth- 
works, unless they can be enfiladed. It will generally be 
employed against the enemy’s working parties, sorties, &c. 

The time fuze should be bored so as to burst the shell from 50 
to 100 yards short of the object fired at. 

4, Case shot is used at ranges within 600 yards to repel sorties, 
&c. On good ground the gun may be laid point blank up to 200 
yards range, and about 4° elevation given for every additional 100 
yards. On broken or boggy ground more elevation must be 

ven. ; 

5. Star shells are fired from the howitzers, and are intended to 
illuminate the enemy’s works at night to ascertain if he is 
repairing them, &c. They are effective up to about 1,200 yards’ 


range. 

The charge elevation and time fuze must be adjusted so as to 
burst the shells from 100 to 200 feet up in the air, and in rear of 
and to wiudward of the spot intended to be illuminated. 

The maximum effect is obtained when the stars fall in rear of 
and slightly to windward of the enemy’s works, to which the 
illuminated smoke from the stars forms a background. They are 
useless if they fall short or to leeward of the enemy. 


OBSERVATIONS OF THE EFFECTS OF FIRE. 


Good results cannot be expected unless the effect of each 
round is carefully watched and noted. If it is impossible, from 
the immediate neighbourhood of the battery or from the battery 
itself, to observe the impact and burst of the shells, an observing 
station shouid be established in front and not too much on the flanks 
of the battery,* from which the result of each round or series of 
rounds can be communicated by signal to the Officer Com- 
manding the battery. 

If the tire is directed against guns, &c., behind earthworks, hits 
in the parapet can frequently be recognized, the smoke from the 
short bursts obscures the enemy’s works, that from the bursts 
over forms a background on which the works will be more 
distinctly seen. 


* If the station is too much on one of the flanke, the observer is liable to 
confuse shells falling right or left of the line of fire with those falling short or over. 
For instance, if he is on the right a shot falling to the left of the object would 
appear to him short, and vice versd. 
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In breaching fire the sound of the bursts is sharp when the 
shells explode on masonry, smothered when they explode in earth. 
The débris from the wal) is often thrown up to some height in the 
air by the explosion. Before the wall is penetrated the smoke 
will be observed almost immediately on thé explosion, when it has 
been penetrated the smoke is longer in appearing, and the sound 
of the bursts is duller than before. 

In making corrections in elevation it must be remembered 
that half the number of rounds fired may be expected to be short 
of and half beyond the mean point of impact (or mean range). 

For instance, if the object is to dismount an enemy's guns, &c., 
by frontal fire, the mean point of impact should be as nearly as 
possible the interior crest of his parapet. If therefore half the 
rounds are observed to strike the parapet or fall short, and the 
other half burat in rear of the parapet, we know that the elevation 
is correct. If in the course of the practice more than the proper 
proportion of rounds are observed to fall short or over, the 
elevation should be corrected accordingly. 

The lateral deviation must be observed and corrected from the 
battery itself. 
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Section X.—Rockets. 


ConsTRUCTION. 


The only rockets at present in use as war rockets are the 
24-pr. and 9-pr. of Hale’s pattern. It is important to remember 
that Mark I. is unserviceabie, in case of its still existing at some 
out-station. 


The head is of cast iron plugged with wood and riveted on to’ 


the body. The latter is of Atlas metal (a mild steel made by the 
Bessemer process) lined inside with brown paper and calico, the 
latter being inside the turns of the former. The object of this 
lining is to prevent the contact of the metal and the composition. 
The seain of the body is riveted together and brazed. The base 
is closed by an iron disc secured to the body by screws, and the 
disc is tapped to take the tail-piece. The tail-piece is of cast iron 
cupped out inside, and contains three conical vents, the larger 
part of the cone being towards the interior of the rocket. The 
vents are cut away on one side; and in consequence of this, the 
gas issuing from the vents meets with resistance on the side where 
the vents are prolonged, and, there being no counterbalancing 
resistance where the vents are cut away, rotation is given to the 
rocket. The tail-piece and vents are protected from injury, and 
the interior of the body from damp, by a covering of canvas 
secured by twine. Under the canvas is leather, to prevent the 
sharp edges of the tail-piece from cutting the canvas. 


COMPOSITION. 


The composition consists of saltpetre, sulphur, and charcoal, 
mealed and intimately mixed. It is pressed into peliets and 
driven into the rocket by hydraulic pressure. It is separated from 
the head by a mill-board disc, and is bored so as to expose a 
considerable amount of surface to ignition when the rocket is fired, 
as — gas would not be formed rapidly enough to start the 
rocket. i 
; The whole of the rocket is painted red, and has its numeral 

and date stencilled on it in black. 

The numeral is also stamped on the base of the rocket. Each 
rocket, moreover, has a letter and number stamped on it. 
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24-pr. Rocket, Mark IV. 
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The above description applies to the latest patterns of rockets 
viz., 24-pr. Mark V., and 9-pr. Mark VI. 

The earlier patterns have bodies painted inside and corrugated 
to prevent the composition from twisting away from the case, and 
have no paper lining. Up to Mark IÍI. 24-pr. and Mark IV. 
9-pr. the tail-pieces were not cupped out, and the cavity in the 
composition was smaller. The alteration has given about 300 

ards’ increase of range, owing to the larger surface exposed for 
— and the probable greater facilities for escape of slag. 

he earlier patterns have no canvas protection to the tail-pieces, 
the vents being merely closed with a piece of varnished paper. 
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The reasou generally given for the motion of the rocket is, that 
there is a greater pressure on the head than on the base owing to 
the gas escaping through the holes in the base, and therefore not 
acting on so large a surface. 

The rocket is ignited either by placing in one of the vents a 
friction tube, and firing it with a lanyard, or by placing quick- 
match and firing it with a port-fire or slow match. 

Any rockets showing rust about the case should be specially 
examined; if there is corrosion on the seams or joint the rocket is 
probably dangerous, because the inside of the case may be rusty, 
and the flash will penetrate the porous rust, causing the com- 
position to burn explosively. Mark lI. to be specially inspected 
every quarter and 3 per cent. sent to Woolwich from atari large 
stations. The case is not painted on the inside, and is therefore 
liable to corrode. 

Rockets are fired out of a trough, the construction of which 
is shown by the plate. There are two sizes, one for the 24-pr. 
and the other for the 9-pr. Elevation is given by means of a bar, 
one end of which is fastened to the front of the trough, the other 
to a gun-metal ring which slides on the front leg, the scale is 


Rocket Trough. ° 


nD 


marked on the leg in degrees, the ring being brought to the 
required elevation and clamped; 15° can be given with the 9-pr. 
machine, and 25° with the 24-pr. A rough rule for elevation 18: 
each degree gives 100 yards of range. It is to be remarked that 
this method of giving elevation does not answer well unless the 
three feet of the trough are on the same horizontal plane; when 
not 30, a clinometer or quadrant should be used when procurable. 
A rocket can be fired from the ground by raising and supporting 
the head. 

Range.—Rockets are very uncertain both as to range and 
directiun, the 24-pr. at 15° of elevation has been found to vary 
between 2,226 and 1,546 yards, while 9-prs. have ranged between 
1,371 and 2,228 yards. 

Use.—Rockets have been used for bombarding towns, firiag 
shipping, buildings, &c. There is, however, no carcass rocket in 
the service. They have also been used against troops and are 
useful against cavalry, as they frighten the horses. 

Rockets are issued in wood cases, that for 24-pr, holding 6, 
and that for the 9-pr. holding 12. 
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ROCKET DRILL. 


The detachment consists of 5 Nos., and is told off as for gun 
drill. 


GENERAL DUTIES. 


No. 1 points and commands. 
Nos. 2 and 3 dismount the trough from the wagon and place 
it in position; they also replace it on the wagon. 
v. 2 traverses, elevates and loads. 
No. 3 assista 2 to elevate, and fires, 
No. 4 supplies 2 with rockets. 
No. 5 supplies 4 with rockets from the wagon. 


PREPARE FoR ACTION. 
Officer. No. 1. 


` Prepare for action. Prepare for action. 

No. 1 provides a plummet-line. 

2 and 3 dismount the trough from the wagon and place it 
in position, taking care that the feet rest firmly in the ground. 

3 provides lanyard and friction tube pocket filled | (or quick 
match—slow match in linstock—and portfire if required). 

5 prepares to issue rockets to 4. 

1, 2, and 3 take post on the trough; 1 in rear of it, 2 on the 
right, 3 on the left. 


To Loap. 
Officer. ` No.l. 
Range yards. Muzzle right. 
Muzzle left. Halt. 
Elevate. 


Depress. Halt. 
Load. l 


The trough is laid on the object before loading. No. 1 stand- 
ing in rear of it obtains the line by aid of the plummet, or by 
aligning the trough. 

“ Muzzle right or left,” 2 moves the front of the trough to 
the right or left. 

“ Elevate” or “depress,” 3 unclamps the elevating bar and 
adjusts it at the required elevation, under No. 1’s directions; 
2 raises or lowers the trough. 
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** Toad,” 5 supplies a rocket to 4, who hands it to 2; 2 places 
it in the trough, with one of the vents opposite the slot in the 
trough for the friction tube. 

3 hooks a tube to lanyard, or lights a portfire. 


Officer. No. 1. 
Fire——rounds. No. Ready. 
No. Fire. 


« Ready,” 3 passes a tube through the slot of the trough into 
one of the vents of the rocket. He then passes the lanyard under 
the hollow of the left foot (which should bear on the hind rest of 
the trough), so as to avoid upsetting it; holding the lanyard in the 
right hand he stands ready to fire, facing to the rear. 

At “ Fire,” he gives a strong upward pull without jerking the 
lanyard, and keeping as much weight as possible on the left leg. 

If quick match is used, a hole having been made through the 
canvas covering of one of the vents, a strip of it is introduced in 
the vent, and lit by any means available. 

Rocket practice is improved by keeping the trough well 
wetted. 

The detachment should be cautioned to stand well clear of 
the rear of the rocket when about to be fired. 
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Section XI.—Description of Material. 


64-PR. RIFLED MUZZLE-LOADING GUN. MARK III. 


DESCRIPTION. 
nominal * .. 9 feet 34 inches. 
Length< of bore si .. 8 feet 14 inches. 
of rifling .. .. 7 feet 64 inches. 
Preponderance .. T .. 3°75 cwt. 
Calibre za * .. 629 inches. 
Nominal weight os .. 64 cwt. 


Grooves.. ° - 3 
Twist of rifling, uniform .. 1 in 40 calibres. 


SIGHTING. 


The 64-pr. guns have six sights: Two tangent sights, or side 
sights, one centre hind sight, and three fore or trunnion sights. 

The tangent scale is graduated to 15°; it is also graduated in 
yards for 10-lb. charges, and with a fuze scale. 


PROJECTILES. Weight. 


empty.. 86 4 
Battering® .. < filled, with 3 Ib. 10 oz. -bureting 

charge ee 90 0 

mpty 56 14 
Shells < Common .. filled: with 7 lb. 2 oz. bursting 

charge .. * . 64 0 
filled, with 234 mixed metal 
Shrapnel .. bullets, 14 per lb., and 9 oz. 

bursting charge .. 66 9 

Shot, case, filled with 50 Tai. sand shot, ‘clay and sand 49 144 


CHARGES. 


12-lb. charge and 90-Ib. shell, 1285 feet. 


Muzzle volocity, with { 131. charge and 64-lb. shell, 1383 ,, 


Charge, 12 lb. Projectile, 90 lb. 


Energy per inch of 


Range in yards. Velocity. shell’s circumference 


feet per second. foot tons. 
0 1285 52 
500 44 
1000 38 
1500 33 
2000 30 
2500 27:6 
8000 25:7 


* Fitted with gas-checks. 
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64PR. CARRIAGE AND LIMBER. MARK I. 


This carriage is similar to the 40-pr. carriage, Mark II., but 
has not the strong stay to the rear transom as in the latter, 
and is fitted with two instead of one drag shoe, in order that 
the wheels may be skidded when necessary to check the recoil. 
The carriage admits of 40° elevation, or 10° depression being given 
to the gun. The fittings for the hanging scales and for carrying 
coins, side arms, &c., are similar to those for the 40-pr. carriage. 
ri — is carried in addition to the other side arms beneath 
the trail. 


OVERBANK CARRIAGE. 


For siege purposes an overbank carriage constructed to fire 
over a 5-feet 6-inch parapet is used. 


The “ overbank” is the service pattern carriage fitted with a 


Section XI. 


top of wrought-iron, a special elevating gear arranged to depress ` 


20° for loading, and a step for laying the gun. 

The top is formed of two bracket sides, connected by cross 
bolts, and secured to the carriage at the front by a strap bolt on 
each side of each bracket, and at the rear by clips and bolts. The 
elevating arrangement consists of a worm-shaft and wheel, 
working an elevating pinion and arc by means of a friction cone. 
This gear is fixed at the front of the carriage, between the brackets, 
and is driven by a hand-wheel, the elevating arc being secured at 
each end to the underside of the gun. 


The following is the method of removing the top:— 


Depress the gun, detach the elevating arc, turn the hand- 
wheel of the elevating gear until the teeth of the arc are clear of 
the pinion, when tke arc can be removed from the rear, and the 

un dismounted; take off the nuts and clip plates of the strap 
lts, and remove the rear clips and bolts, which will allow of the 
top being lifted off. 


ane of top.. sa se -. 14} cwt. 
Height to centre of gun at trunnions 6 ft. 2 in. 
Elevation 35° 


Depression .. * A eee 


A breech loop, wood roller, and cast-iron roller (metal bouched) 
are supplied with these tops; they are required for shifting the 
gun from firing to travelling trunnion holes. 

The limber is the same as for the 40-pr., but carries one special 
box to contain stores and carries no ammunition boxes. 

The weight of the store box packed is 1 cwt. O qr. 12 lb. 
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40-PR. RIFLED MUZZLE-LOADING GUN, OF 35 CWT. 
MARK II. 


DESCRIPTION. 


nominal -- 9 feet 63 inches. 

total .. .. 10 feet O inches. 

of bore .. 8 feet 84 inches. 

of rifling .. 7 feet 64 inches. 
Preponderance (average).. 24 |b. 

Calibre .. P .. 44 inches. 

Weight (average) .. 34 cwt. 2 qrs 1 Ib. 
Twist of rifling (uniform).. q1 in 35 calibres. 

Vent of hardened copper.. 1 inch from end of bore, 


Length 


The gun is side sighted only, viz. :— 


Two tangent sights are set at an angle of 1° 20’ to the left te 
correct permanent deflection; the cross-head is graduated to 30 
minutes right and left for deflection, in order to allow for wind or 
other irregularity, and is provided with a gun-metal sliding leaf; 
there is also a slow motion elevating nut under the cross-head 
graduated round its circumference from 1 to 10 minutes for finer 
adjustment in elevating. The tangent bar is four-sided, and is 
marked thus :— s 


Muzzle. 


Degrees A 0° to 12° 
— —— 


Fuzo.* 


Yards (4000).* 


There are two trunnion sights of the ordinary service drop 
sight patterns, and which are interchangeable with 25-pr. R.M.L. 

The tangent sights are not interchangeable with 40-pr. Mark I. 
gun. 


_ Acclinometer is supplied for elevations above 12°. 


* These graduations are correct for shells Stted with gas-checks. 
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PROJECTILES. 
Weight. 
lb. oz. 


- [empty.. ee .. 35 9 
(Common* .. .. 4 filled, with 2-Ib 8-oz. 
bursting charge .. 38 1% 


Shells filled, with 180 mixed 
Shrapnel* ž . metal bullets at 18 


* er lb., and 44-02. 
hias charge .. 41 14 
Shot, case, filled with 405 mixed metal bullets, at 164 
per lb., clay and sand .. * * .. 38 6 
N.B.—The common shel] is bushed with gun-metal, as for 
larger natures of ordnance, but not countersunk. 


CHARGE. 
Service, serge, or silk cloth .. Sra an 7 R.L.G. 


VELOCITY. 
Average muzzle velocity .. T .. 1,380 feet. 


CARRIAGE AND Limser, Marx II. 


The carriage is formed of two bracket sides, connected by 
transome, bolts, and a trail piece with steeled eye, an axletree 
bed with lst class axletree, and 5-feet siege wheels with metal 
naves. 

Each bracket side is constructed of plate-iron, riveted to the 
inner side of an angle iron frame, and is provided with firing and 
travelling trunnion holes. 

The axletree bed is of wrought-iron, constituting with the 
axletree a beam of box-girder section; it is connected to the 
brackets by stays. 

The elevating gear is of the worm-wheel pattern; the gear is 
placed on the right side only, and consists of a “ worm shaft ” or 
“ endless screw,” with hand wheel, held in bearings on the outside of 
the carriage bracket, gearing into the teeth of a worm-wheel fitted 
with a friction clutch, giving motion to a pinion gearing into the 
teeth of the arc attached to the gun. The arc with its pinion is 
kept in position by a metal friction roller on the bracket. The 
wheel and screw are covered by a metal guard, made in two parts, 
and hinged together so as to give ready access to the wheel, &c. 

A stool-bed of wood, strengthened by an iron plate along each 
side, large coin, hand coin, and scotch, are fitted to and issued 
with the carriages for use in laying the gun, in case of any 
damage to the elevating gear; the stool-bed also serves as “ shift- 
ting plank” for the gun roller. 


© These shells are fitted with gas-checks, weight about 20 oz. 
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The carriage is fitted for hanging scales ; a pocket for priming 
irons is strapped on the rear transom. 

The limber is formed on the same plan as the wood siege 
limber, but has the futchels and splinter bar of iron, with the axle- 
tree bed of wrought-iron instead of wood, and which with the 
axletree constitutes a beam of box-girder section. The wheels are 
the 2nd class field. 

Instead of a pintail it is fitted with a limber hook, steeled to 
prevent wear, with a steel key. 

The shafts are one pair “near” and “ off,” the former, being 
the “field” pattern, and the latter known as the Brandling 
pattern, fitted with loop, for stay of outrigger, and another pair 
framed. There are outriggers for 4-horse draught. 

The limber boxes are “near” “ off” and “centre;” the 
“near” and * off ” carry each 6 projectiles and as many cartridges 
in a canvas cartouche. 

* platform board is fitted with a box to contain hanging 
scales. 


ft. in. 

Height, centre of gun .. és oe - 4 5 

— with wheels .. © 11 8 

ab without wheels -- 10 8 

Length of < axletree .. * * -- 6 3} 

carriage and f without gun we 21 2 

limber with gun .. i 25 0 

Minimum space through which carriage can turn 36 0 
Angle of trail .. vi oe * .. 20° 
Elevation, maximum .. * a .. 35° 
Depression, maximum .. * “a * 5° 

ft. in 

track * as F 652 

Wheels diameter .. Ss A — 50 


cwts. 
carriage, empty, with wheels, 
drag shoe, and arc, elevating 32 3 20 
Weight of limber, empty, with boxes, 


shafts, and wheels . . wo 13 1 0 
wheels * wa se 10 2 0 
arc, elevating s -- O 026 


OVERBANK CARRIAGE. 


For siege purposes an overbank carriage is used. The “ over- 
bank” is the service pattern carriage fitted with a top of wrought- 
iron, a special elevating gear, arranged to depress 20° for loading, 
and a step for laying the gun. 

The top is formed of two bracket sides connected by cross 
bolts, and secured to the carriage at the front by a strap bolt on 
each side of each bracket, and at the rear by clips and bolts. The 
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elevating arrangement consists of a worm-shaft and wheel, work- 
ing an elevating pinion and arc by means of a friction cone. This 
gear is fixed at the front of the carriage between the brackets and 
is driven by a hand-wheel, the elevating arc being secured at each 
end to the underside of the gun. 


The following is the method of removing the top :— 


Depress the gun, detach the elevating arc, turn the hand- 
wheel of elevating gear until the teeth of the arc are clear of the 
pinion, when the arc car be removed from the rear and the gun 
dismounted. Take off the nuts and clip plates of the strap bolts 
and remove the rear clips and bolts, which will allow of the top 
being lifted off. 


Weight of top -.. «2 wee 9 2 


Height to centre of gun at trunnions .. 6 3 
Elevation .. oe wh ve a to 
Depression .. F ee oe TA 5° 


AMMUNITION WAGON. 


The frame of the wagon (which is the same as 9, 16, or 25-pr.) 
consists of a perch of iron, with steeled eye and strengthening 
plates, two sides of angle iron, connected together by iron plates, 
over which the boards are secured, namely, two Soe hoards and 
three platform. 

The axletree bed is of wrought iron, and with the axletree 
constitutes a beam of box-girder section. The wheels are of the 
2nd class, with metal naves. 

The wagon is fitted with an iron block and arm, for carrying 
a spare wheel, and has also fittings for carrying a drag shoe and 
stores. à 

The ammunition boxes (four) stand between the platform 
boards secured by nib irons and straps; two are the same as the 
* near ” gun limber box, and two the same as the “ off,” excepting 
lid fittings. Beneath the wagon are two under boxes. 

The limber is similar to the gun limber, but not fitted with 
outriggers and framed shafts fur 4-horse draught. 

‘lhe boxes are identical with those of the gun limber. 

ft. im. 
Length of wagon and limber .. -. 20 7%} 
Minimum space through which wagon can 
turn... ee oe oe . 29 64 
cwts. grs. lbs, 
Weight of wagon and limber, empty .. 24 3 24 
(A. M.) xK 
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26. PR. RIFLED MUZZLE-LOADING GUN, OF 18 CWT. 
DESCRIPTION. 
nominal .. 7 feet 10°5 inches. 


total .. -. 8 feet 2 inches. 
Length of bore .. 7 feet 4 
of rifling, .. 6feet6 ,, 


Preponderance (average).. 74 lbs. 
Calbre ee ¢ . * 4 inches. 
Weight (average) - 17 owt. 3 qrs. 17 lbs. 


Twist of rifling, uniform., 1 in 35 calibres. 
Vent of hardened copper.. 1 inch from end of bore. 

The gun is side-sighted only, viz.:— 

Two epek ecales, set at an angle of 53' to the left to correct 
permanent deflection. ‘The scale is four-sided, and has a - 
metal sliding leaf graduated to 30’ for deflection in order to allow 
for wind or other irregularity, and a slow motion elevating nut 
under the cross head also, graduated round its circumference from 
1 to 10 minutes, for finer adjustment in elevating. It is marked 
as follows :— 

Muzzle. . 
Degrees (0° to 12°). 
— — 


Yards (4,000). 

Two trunnion sights. These sights are of the ordinary service 
drop-sight pattern, ard are identical with those of the 40-pr. 
rifled M.L. gun. 

A clinometer is supplied for elevations above 12°. 


PROJECTILES. Weight 
he — 
empty .. ee . 23 3 
Common .. .. 4 filled, with 12 lb. bursting 
charge .. ee -. 24 153 
She filled, with 158 mixed metal 
Shrapnel .. bullets, 45 at 34 per lb., 235 0 


= and 113 at 20 per lb., 
and 8 oz. bursting charge 


139 PART III. 


Description of Material (25-pr.). Section XI. 
z filled, with 245 mixed metal) me. oz. 
Shot, case .. * bullets, at 16} per lb., clay} 24 4 
; and sand... * tle 
CHARGES. 
Service, serge or silk cloth .. 41b. R.L.G. powder. 
Exercise. . ia ae * 


VELOCITY, AVERAGE. 
1,320 feet (muzzle). 


CARRIAGE AND LIMBER. Marx I. 


The carriage is formed of two bracket sides, connected by 
transoms, bolts, and a trail piece; and an axletree bed with axle- 
tree and field wheels. 

Each bracket side is constructed of plate iron riveted to the 
innér side of an angle iron frame. 

The eye of trail piece is steeled to prevent wear. 

The axletree bed is of wrought-iron, constituting with the 
axletree a beam of box-girder section. It is connected to the 
brackets by stays. 

The wheels are the 2nd class field with metal naves. 

The elevating gear is of the worm-wheel pattern, and is placed 
on the right side only; it consists of a “ worm shaft” or “ endless 
screw” with hand wheel, held in beari on the outside of the 
carriage bracket, gearing into the teeth of a worm-wheel fitted 
with a friction clutch, giving motion to a wrought-iron pinion, 
gearing into the teeth of the arc attached to the gun; the arc 
with its pinion is kept in gear by means of a metal friction roller, 
fixed on the inside of the bracket of the carriage. The wheel and 
screw are covered bya metal guard, which forms the bearing for 
the wheel spindle, it is made in two parts, and hinged together so 
as to give ready access to the wheel, & 

A stool of wood strengthened by an iron plate along each 
side, large com, hand coin, and scotch are fitted to and issued with 
the carriage, for use in laying the gun in case of any damage to 
the elevating gear. . 

The carriage is.fitted for the attachment of hanging scales, and 
the pocket for priming irons is strapped on the rear transom. 

he axletree boxes are not fitted with guard irons or steps, 
and each 2 rounds of case and small stores. 

The limber which is the Mark II. field limber is formed on the 
same plan as the wood limber, but has the futchels and splinter 
bar of iron. 

The axletree bed is of wrought-iron instead of wood, and with 
the yh oe a beam of box-girder section. i 

A. M. K 
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The limber hook is made to stand out from ‘the bed, and so 
obviates the necessity of a block between them, it.is steeled to 
prevent wear, and has a steel key. 

The shafts are “near” and “off,” the latter known as the 
Brandling pattern, and the limber is fitted for single, double, 
treble, and bullock draught. . 

The limber boxes are “ near,” “ off,” and “centre;” the near 
and off carry each 9 projectiles and as many cartridges in a canvas 
cartouche ; each projectile is fitted with a lifting strap. 

— foot-board is fitted with a box to contain the hanging 
es. 


Height, centre of gun .. oe ee .. 310 
‘ with wheels .. .. 10 6 
(carriage without wheels. . as 9 3 
Length of <.axletree .. —— .. 6 34 
without gun.. 19 9 
carriage and limber { wih = eu ae 
Minimum space through which carriages can turn — 
Angle of trail .. os a's ee a 2a. 
Elevation, maximum T * * 464 
Depression, — oe oe ee ee 5° 
trac: ee ee ee ee ee 5’ gr 
Wheels diameter aa oe as 5 0” 
cwt. qr. Ibs. 
carriage, empty, with wheels, drag 
i shoes, and arc, ge ‘ — 15 0 0 
‘ imber, empty, with boxes, shafts 
Weight of and aida ee 3 J . 1110 
wheels ee ee ee 4 2 4 
arc, elevating * X 0 017 


AMMUNITION Wacon, Marr I. 


The frame of the wagon coneists of a perch of girder iron, with 
steeled eye, and two sides of angle iron, connected together by 
iron pe over which the boards are secured, namely, two foot 
boards and three platform. 

The axletree, which is the light field axletree, 2nd class, in its 
bed of wood, is bolted beneath the perch and sides. 

The wheels of the wegon are the same as for the gun carriage. 

The wagon is fitted with a sabicu block and arm for carrying a 
spare wheel, and has also fittings for carrying a drag shoe and 
stores. 

The ammunition boxcs (four) stand between the platform 
boards secured by nib irons and straps; two are the same as the 
“ near” gun ** box, and two the same as the “off” excepting 
lid fittinge. Beneath the wagon are two under boxee. 
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The limber (Mark I.) differs from the gun limber (Mark IT.) 
in having a light field axletree and wood bed, instead of one 
forming a beam of box-girder section, and in the form of the 
limber hook, which is e to stand out from the bed by means of 
a block between them, and in not being fitted with a box for 
hanging scales. 


Length of wagon and limber .. *X . oe 20 5 
Minimum space through which wagon can turn .. 29 8} 
cwts. qrs. Ibe. 


Weight of wagon and limber, empty  .. .. 25 3 25 


OvERBANK CARRIAGE. 


For siege purposes an overbank carriage constructed to fire 
over a 5-feet 8-inch parapet is used. The “overbank” is the 
service pattern carriage fitted with a top of wrought-iron, a special 
elevating gear, arranged to depress 80° for loading, and a step for 
laying the gun. 

The top is formed of two bracket sides connected by cross 
bolts, and secured to the carriage at the front by a strap bolt on 
each side of each bracket and at the rear by clips and bolts. The 
elevating arrangement consists of a wormshaft and wheel, working 
an elevating pinion and arc by means of a friction cone. This gear 
is fixed at the front of the carriage between the brackets and is 
driven by a hand-wheel, the elevating arc being secured at each 
end to the underside of the ey 

The following is the method of removing the top:— 

Depress the gun, detach the elevating arc, turn the hand- 
wheel of elevating gear until the teeth of the arc are clear of the 
pinion; the arc can then be removed from the rear and the 
dismounted. Take off the nuts and cli pater of the strap bolts 
and remove. the rear clips and bolts, which will allow the top to 
be lifted off. “ 


Weight of top .. ae st 
Height to centre of gun at trunnions .. 6 feet. 
Elevation oe ee ee os 35° 
Depression ‘è oe — oe 5° 


cwts. qrs. lbs. 
7 3 0 


7-PR. RIFLED MUZZLE-LOADING STEEL GUN, 
oO 


F 200 LBS. 
DESCRIPTION. 
nominal .. .. 339 inches. 
total ee ee 41 ” 
Length of bore .. .. 36 a 
of rifling .. 34 » 
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Calibre ee oe . 3 inches. 
Weight (average) .. .. 201 Ibs. 
rooves oe ee oo 3 
Twist of riffing, uniform .. Lin 20. 
Vent of hardened copper* .. 1 inch from bottomrof bore. 


dérance (average)? .. 5 lbs. 


The gun is sighted centrally and the tangent. scale set at an 
angle of 3° to correct permanent deflection. 

The following sights are provided with the gan:—-. 

Two tangent scales of steel, graduated in degrees on one face 
and with yards and length of fuze.on.the.other faces for charges 
of 4 oz., 8 oz., and 12 oz. respectively. 

One sight reads from 0° to 8°, and the other from 0° to 12°. 

The tangent scales are of the S.S. pattern, without deflection 
leaves. 

One foresight, a small hogbacked sight, which screws into-a 
recess in the dispart patch near the muzzle. 


PROJECTILES. 
* 
empty’... 14 0 
Shells, Double .. < filled, with 1 lb. bursting 
charge we ww 0 
CHARGES. 
— a for dohi } 2 oz. F.G. or R.F.G. powder. 


If a 402. charge is required, two 2-oz. charges may be used. 


7-PR. BED. 


This bed consists of two brackets of plate iron secured to a 
bottom plate by outside angle irons, and connected by a transom 
in front, and piece of angle iron in rear. Upon each bracket 
there is a FETA l 


Weight, 2 cwt. 


* This vent bush is e i having 18 threads to the inch and being onl: 
PRE s xceptional, having inch and being only 
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Description of Material (8-inch Howitzer). 


8-INCH RIFLED aS a HOWITZER, OF 
46 a 


cwts, qrs. lbs, 
Mean weight of howitzer .. .. 45 3 0 
Mean preponderance ~. ve as 200 
none: of} iece (ponios) e æ 6125in. 
Te.. ° ee .. 480 
” nm a- aa A- i .. 355 
Calibre .. - wn — se 80 3 
Number of grooves oe - 4 


The rifling is on the Woolwich Hine, with a uniform twist of 
1 turn in 16 calibres. 

The termination of the rifling at a distance of 125 inches from 
the bottom of the bore acts as a stop in connection with the ribs 
on the gas ‘check used with the projectile, so that a chamber of 
constant capacity is given in rear of the latter. 

The grooves are splayed at the muzzle, and the — of the 
latter is rounded to facilitate loading. 


The howitzer is provided with three sights, viz. :— 
One steel he scale (set vertically) with a long steel cross- 


head and sliding leaf. The bar of the tangent scale is four-sided, 
and graduated as shown :— 
0° to 15°. 


The tangent scale is clamped by means of a'mòveable clamp. 

A foresight screwed into the breech-coil and meant for use tor 
elevation under 3°. 

4 muzzle sight of steel which is screwed to the piece by 3 
screws.* 

Planes for use with a quadrant are cut on the piece. Two for 
levelling, on the cascable and the upper surface of the breech coil, 
ered and one for elevation upon the top of the breech 
coil.t 


s A preservin tch of cast-iron is supplied to preserve the slotted out 
for reception of d sight when erie &e. = pet 

+t These planes are paue over for preservation from rust, and when required 
for practice care should be taken, in removing the paint, not to damage the edges of 
slotted portion. 
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Section XI. 


Description of Material (8-inch Howitzer). - 


The howitzer is vented at an angle of 6° 3’ to the vertical, the 
vent striking the bore at 1°75 inch from the bottom. 

One pivot piece, similar to that used with the 6-3-inch howitzer, 
complete with plate, elevating, steel pivot, keep pin, and 4 screws, 
is supplied with the howitzer. 


8-INCH HOWITZER. Weight. 


bal am * * 


. 
. . 

D 
mo 
œœ 


Common < plug for gas check sè F 1 Of 

Shell ursting charge .. ais œ l4 8 
total weight, filled .. 185 84 

Ster, filled with 21 stars, about s 17 0 


Shot, case, filled with 75 Ib. 8-oz. sand shot, clay and sand 74 0 

The common shell, in addition to the studsa, is fitted with 
copper gas checks by a metal screw plug. The star shell consists 
of two hemispheres of wrought-iron 0°203 inch in thickness, 
riveted together, and filled with 21 stars of magnesium com- 
position. The upper hemisphere is fitted with a socket for a wood 
time fuze, and the lower hemisphere is fitted with a wooden sabot 
for the purpose of centring the fuze in the bore of the howitzer. 
Charges, 10 Ib., 5 Ib. and 24 1b. 

The howitzer common shell may be used as an incendiary shell. 
They are then filled with incendiary composition instead of their 
ordinary bursting charge. Sufficient composition is supplied to 
fill 5 per cent. of the common shell with each unit of siege train. 


8-INCH HOWITZER CARRIAGE, AND LIMBER. 
MARK 


This carriage is similar to the 40-pr. carriage, Mark II. 
It differs in having brackets of double plate construction with 
wrought iron frames, and in the axletree and its bed, which is 
formed merely by a piece of = iron riveted along each side 
of the axletree, passing through instead of lying beneath the 
brackets, whilst a bottom plate is added extending from the rear 
transom to the breast of the brackets. 

The plates of the brackets are +; inch thick, the rear transom 
hasa forged piece riveted across the top in rear, and both transoms 
are secured by double angle iron. ; 

The elevating gear is worked at the left side; it is similar to 
that of the 40-pr., and admits of 40° elevation being given to the 
howitzer.* 

The limber is the same as the 64-pr. limber with a store box. 


* From 6-lb. to 10-lb. charge, 20° is the extreme elevation that may be 
ga if howitzer is mounted on this carriage with wheclson. Below 6-lb. charge up 
to . 
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Description ot Material (6°3-inch Howitzer). 
6°3-INCH RIFLED MUZZLE-LOADING HOWITZER, 


OF 18 CWT. 
> cwts. qrs. lbs 
Mean weight of howitzer Ss eo 17 2 20 
» preponderance .. . « 0 0 8* 
Length of — (nominal oe . 54-in 
» » Dore .. ee oe os 45 ,, 
9 ” rifling ee es ee 42°5 ” 


Calibre .. as * sa ww 88% 
Number of groove oe ee 20 


The form of groove is plain with rounded corners, and the 
twist is an increasing twist from 1 in 100 to 1 in 35 calibres. 

In this howitzer rotation is given by means of a ribbed gas- 
check of copper attached to the base of the projectile, and in 
order to stop the projectile always at the same point in the bore, 
a stop is put in the grooves at 5'3 in. from the breech end, giving 
a powder chamber of a constant capacity. 

The ves are splayed at the muzzle, and the edge of the 
latter is rounded to facilitate loading. 

The howitzer is provided with three sights, viz. :— 

One steel tangent scale (set vertically) with a long steel cross 
head and sliding leaf. The bar of the tangent scale is four- 
sided and graduated as shown :— 


Degrees. 
0° to 15°. 


een 

The tangent scale is clamped by means of a moveable clamp. 

A foresight screwed into the breech coil and meant for usc 
for elevation under 3°. 

A muzzle sight of steel which is screwed to the piece by three 
screws.t 

Planes for use with a quadrant are cut on the piece. Two for 
levelling, on the cascable and the upper surface of the breech coil, 
respectively, and one for elevation upon the top of the breech coil. 

The howitzer is vented vertically at 1:125 inch from the 
bottom of the chamber. 


a LL 
* Some of ene pieces have a slight muzzle preponderance, the nominal pre- 
being sil. 
=- tA preserving patch of cast-iron is supplied to preserve the part slotted out 
for yr ma of muzzle sight, when travelling, &c. 
t These planes are painted over for preservation from rust, and when require: 
for practice care should be taken, in removing the paint, not to damage the edges of 
slotted portion. 
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Section XI. 


Description of Material (63-inch .and 8-inch Howitzer). 


One pivot piece, similar to that used with the 8-inch hewitzer, 
complete with plate, elevating, steel pivot, keep pin, and four 
screws, is supplied with the howitzer. l 


complex ..  «s . . 59 7 
` gas-checks : ee oe g ee 1 14} 
Common 4 plug for gas-check on zeo 1 O 
Shell Paring charge .. oe — 2 Q 
e total weight, filled oe -- 69 5} 
Star, filled with 21 stars, about are « 10 8 


Shot, case (80-pr., 64-pr., or 6:3-inch howitzer), filled with-50 
8-oz. sand shot, clay and sand, 49 lbs. 14? oz. 

The common shell is intended to be rotated by means of a: 
gas-check only; it has no studs. It has eight wedge-shaped 
radial grooves cast in the base, as shown in the plate. The gas-- 
check is fitted with projections to enter the ves of the rifling, 
and is fixed to the shell by a gun-metal plug; it has also pro- 
jections to fit into the radial grooves on the base of the shell, by 
which means the rotation of the gas-check given by the rifling is 
communicated to the shell. 

- The star-shell is of the same description as. the 8-inch howitzer 
shell, but is 0:165 inch in thickness. f 
Charges, # lbs., 3 Ibs., 2 lbs., and 1 Ib. 


6'3-INCH HOWITZER, CARRIAGE AND LIMBER. 


The carriage for the 6'3-inch howitzer is the 40-pr. carriage, 
Mark II., fitted with a special elevating arc and two additional 
pinions in the elevating gear, one of which gears into the pinion of 
the 40-pr. gear. 

The limber carries the same store box as the 64-pr. limber. 


BED, IRON, WROUGHT, RIFLED M.L. 8-INCH OR 
6°3-INCH HOWITZER. 


The beds for 8-inch and 6°3-inch howitzers are the same in 
general construction, but differ in points of detail. 

The bed is fitted with elevating and compressor gear, and has 
a guide or directing bar to facilitate training and to check the 
recoil. Itis mounted on a ground platform of special construction, 
and is fitted for transport means of a transporting axle and ` 
wheels, and a limber (or dilly) fitted for horse draught. The bed 
has double plate brackets connected by a bottom plate and front 
and rear transoms; the bottom is cranked to allow room for the 
guide bar to pass beneath the bed longitudinally. 
The bed is supported on six metal rollers that remain always in 
action. 
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Description of Material (6°3-inch or 8-inch Howitzer). 


The elevating gear consists of an endless screw and worm-wheel, 
placed on the outside of the right-hand bracket only, and connected 
with the elevating arc by a toothed pinion. The worm-wheel 
is fitted with a friction cone to reduce the strain of the teeth when 
the gun is fired, and must be set up by means of the nuts on the 
end of the spindle so as to allow a slight slip at each round. 

The bed allows of elevation from 0° to 45°." 

The compressor gear consists of a bow or cramp, resting on the 
bottom of the bed, and fitted with a screw and lever at each end 
for adjustment and compression, by which three hanging plates on 
each side are forced against the sides of the guide bar and com- 
pressor bars supported on it; the inner hanging plate on 
each side is formed with a clip, to prevent the bed rising above 
the guide bar. The compressing screw with lever is fixed on the 
left side, and the adjusting screw with lever on the right side. 

The guide or directing bar is made of channel and plate iron; 
it. is fitted in front witha hinged flap, for securing to a pivot. on 
the ground platform, and has front and rear stops and two horns at 
the rear. * for traversing. The rear end is also fitted to receive 
the pintail of the limber for transporting. The front of the guide 
bar is slightly tapered to allow the carriage to recoil.2 feet before 
the compressor comes fully into action; the sides are arranged to 
allow the bed to jump the height of the bar at the commencement 
of the recoil, and two compressor bars are attached to each side for 
use in conjunction with the cramp compressor. 

The following are the principal points of difference between the 
8-inch and 6°3-inch howitzer beds :— 


Height to centre of above the ground platform .. 
Wi A a vama aek -croan oe ee oe oe 
— ide bar ww tenet 

re) w cramp ee ee ee or ee 
Elevating pinions .. se ee ee ee No. 


GROUND PLATFORM FOR USE WITH BED, IRON, 
WROUGHT, RIFLED M.L. 8-INCH: OR 6:3-INCH 
HOWITZER. 


The platform is of oak, and consists of two side baulks, 
dovetailed and bolted to two transoms, and two centre baulks 
housed into the same transoms. The front transom is fitted with 
a pivot, for the attachment of the guide bar of the howitzer 
bed the pivot and the four bolts which secure it pass through the 
transom and are fastened.on the under side by keys. 


® With 8-inch howitzer bed for charges up to 10 1b., an elevation of from 20° 
to the maximum angle obtainable is allowed. 


a 


Section XT. 
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Section XI. Description of Material (6°3-inch or 8-inch Howitzer). 


The portion of the platform occupied by the bed when in 

ition for fixing is plated with sheet iron to protect it from the 
posi protect 
wear of the bed rollers, and a grooved plate is let into the rear 
transom to facilitate the traversing of the guide bar by a handspike. 
The outer ends of the transoms and the ends of side baulks are 
— to preserve them from — 

he platform will allow of the howitzer bed being traversed 5° 

to right or left of centre. 


TO ADJUST AND WORK THE COMPRESSOR. 


Before commencing practice, run the bed back about 3 feet 
from the front stop and adjust the compressor by means of the 
adjusting screw® and lever, till one man exerting his whole power 
on the compressor lever can just force it past the catch; then 
secure the adjusting lever by the key; release the compressing 
lever, and ran up for firing. 

Should the recoil he found to be too violent, the adjusting lever 
must be moved one or more holes towards the front of and 
again secured by the key. If the lever is found to be too far 
to the front to give the required adjustment, remove the nut 
and collar of the screw, take off the lever, turn it to the rear until 
it can be replaced on the next position of the hexagon of the screw, 
and secure it with the nut and collar. 

Should the recoil be less than required, the above directions 
should be carried out in the reverse order. 


To Run-vup. 


Release the compressing lever on left side, lifting it past the 
catch of the arc and to the front stop. 

As the compressor is not self-acting, great care must be taken 
that the compressor lever is always pressed down past the catch, 
before each round, as soon as the howitzer is run up. 


FUZES. 
The following fuzes are used for shells of siege train :— 
Fuze, percussion ieee 


30-secs. 


20-secs. r 
: 5 The 20, 9 and 5-secs. fuzes will be 
Fuze, times 1 — replaced by the 30 and 15-secs. 
5-secs. 
The sensitive percussion fuze, which is more easily set in action 
than the R.L. percussion fuze, is for use with 7-pr. gun and the 
two howitzers. 


# For no other purpose than adjustment should the adjusting lever be moved. 
It is tightened by moving it to the “ front,” and slackened by moving it towards the 
“ rear. 
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Detail of Siege Train. Section XII. 


Section XII.—Detail of a Siege Train, Royal Artillery [War 
Establishment]. 


A siege train will consist of any number of units, composed ot 
heavy or light ordnance, according to the requirements of the 
Service, each unit consisting of ‘the following personnel and guns 
with 500 rounds of ammunition per gun, and stores in proportion. 


I. DETAIL oF ARTILLERY OFFICERS AND MEN REQUIRED 
FOR ONE Heavy OR LIGHT UNIT OF A SIEGE TRAIN. 


The Artillery will consist of Eight Batteries, with the following 
Establishment :— 


—— — Orricers AND MEN: 
ttery Serjeant-Major. . zs * — 


II. DETAIL OF ORDNANCE, BEDS, AND CARRIAGES FOR A 
Heavy S1ecE TRAIN UNIT. 


Proportions, and how 
mounted. 


P 64-pr., 64 cwt. .. Siege travelling carriages 
—— L., | guns si and platform wagons, 
Fa PE TFH, 40-pr., 35 cwt. .. 8 | Siege travelling carriages. 
ts, 14 {7 e travelling carriages. 
7 provided with bede. 


&e.* .. (howitzers, 8-inch, 46 cwt. 


Beds and Carriages for Ordnance, complete. 


Bede, howitzer, 8-inch . ae ee oe lto2 howitzers. 
Cerriages, iron, wrought, {oe . 1 spare to 8 carriages 
travelling, rifled M.L. pm! 40-pr. Do do 


siege, with limbers .. | howitzer, 8-inch 1 spare to 14 carriages. 
Total carriages and beds| 40 
* Each piece is supplied with pivot pieces complete both for siege and overbank 


ca 
t The gun carriages are fitted with tops for overbank fire. 
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II. DETAIL or ORDNANCE, BEDS, AND CARRIAGES—continued. 


Proportions, and how 
Description. mounted. 


Carriages for Transport, complete. 


Carts, trench — ais — — 1 to 2 pieces of ordnance. 
(ammunition and store ae 2 per piece of ordnance. 
] platform .. oe oe 1 per 64-pr. gun, and 4 for 


gyns and stores. 
1 to 10 pieces of ordnance. 


1 to 10 pieces of ordnance. 
1 to 10 pieces of ordnance. 


Wagons 4 aling, wood, service® .. . 
forge, with f 

with limbers completet : 

storet oe 


‘Total carts and wago 96 


III, DETAIL OF ORDNANCE AND CARRIAGES FOR A LIGHT 
S1ecE TRAIN UNIT. 


— l gans 40-pr., T cwt. .. }s 
ri -L., wit 25-pr., 18 ewt. .. iego travelling carriages. 
sights, —* .. Lhowitzer, 6°3-inch, 18 cwt. 
Total ordnance | 30 | 

Beds and. iages for Ordnance, complete. 
Beds, howitzer, 6°3-inch, with limbers, trans- 

porting .. oe ee oe oe * 1 to 2 howitzers. 
Carriages, iron, 

wrought, travel- ma = ll {ise ee p spare to 10 carriages of 

— ee F siege | howitzer,63-inch| 11 each nature. 


Carriages for Transport, complete. 
Carts, trench * >i Be ii 1 to 2 pieces of ordnance. 
ammunition and store ee oe 2 per piece of ordnance. 

W. = ee ee 


For gyns and stores. 


1 to 10 pieces of ordnance. 
1 to 10 pieces of ordnance. 


forge,t with forge 
with limbers complete .. oe 
storet 


With each of the above units will be associated— 

Six 7-pr. rifled M.L. steel guns of 200 Ib., on wrought-iron 
beds,{ carried in additional ammunition and store wagons. 

300 24-pr. Hale’s rockets, with 6 troughs, and proportion of tubes 
(380) and lanyards (12), carried in ammunition and store wagons. 


# Complete with 4 levers (2 of which are fitted with ropes), 1 breech ee 
30 feet long, of 24-inch tarred rope, 1 sling, 9 feet long from bight to bight, of 5-inch 
white rope, 2 large and 2 small thim bles, 2 pawls of ash, a wooden cleat, 5 swingle- 
trees, and drag shoe and chain. 

+ When converted forge wagons with old pattern bellows forge are supplied, 3 
additional A. and S. wagons per unit will be required. 

t When store limber-up wagons are not supplied, 3 A. and S. wagons will be 
required in place of them. 

§ Each piece is supplied with pivot pieces complete both for siege and overbank 


es. 
oor These carriages are fitted with for overbank fire. 
{J One spare bed in addition. — 
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All cartridges to be carried filled, and, except in 
the case of those in the limber and axletrec 


Packing of 


boxes, packed in metal lined cases. 


All shells aresto be filled, and, together with the 
Ammunition case shot, carried in wooden oxes, with the 
exception of those packed in limbers and axle- 


tree boxes. 


List oF STORES REQUIRED FOR LANDING GUNS UP TO 90 owT. 


The head of sheers connected with bolt and keep pin, hook, and 
chain for main tackle, and two shackles for guys. 


Description of Stores. 


Axes, pick-helved .. 
treble, 12-inch 
Bothways 
Blocks, double, __,, ve 
wood | Admiralty, 
iron boun d } snatch ee ee . 
4-inch fathoms 
10 fathoms 
tarred s 
hawser, 2}-inch 12 fathoms 
8 strand 6 fathoms 
Cordage 


1}-inch 5 fathoms 
b. 


yarn, spun l 
white hawser, 3-strand 4in. "fathoms 
Capstan, crab, complete .. ee oe . 


Handspikes, common, bevelled oo S 
Levers, wood, 14-feet .. 


Mauls, wood, iron-hooped helved 3. is 

6 feet x 12 in. x 3 in. * 
Planks, oak 4 feet x 12 in. x 8 in. ee 
Postpicket, garriso n, 5- feet ee oe 
R { vite, tes steel, "22 feet each 


gasket, 4in., tarred, 24 fathoms — 


Scotches, wood {met aes 
Selvagees .. ve 


eee TA * ae a at å 
) eet x 9 inches x 9 inches .. ee 
Skids, g X p *6 4 ee ae 
wood, +8 , x6 , x8 p * as 
oak 8 , x4 , X 4, ae e 


3, *8 , x8 ,, ee we 


Slings, white 12 feet x 6 inches ss Ss 

rope 4 » x 4 ” ee ee 
Spades,common .. ee 
Tackles, luff, complete, sets ae 
Timber, 40 feet on: 18 inches mean dismeter,. 


For what.Purpose. 


General purposes 
2 for main tackle fall, 2 for 


— at feet of sheers. 
2 leading running end of 


guys. 

Guys. 

Guy of lever for raising 
sheers. 

Stcadying weight. 

Securing hos at foot of 
sheers. 

Lashing pickets, &c. 

Housing, &c. 

Main tackle fall. 

One for weight, others for 
guys. 


General purposes. 

Raising sheers. 

Driving pickets, &. 
General purposes. 
Holdfasts, 

Guys, &c. 

Stoppering fall. 

General purposes. 
Securing leading blocks, &c. 
Sheers, or derricks, feet of. 


General purposes. 


2 eed capstan. 

1 slinging gun. 

— standing blocks of 
guys. ` 

General purposes, 

Feet of sheers. 

Sn and derricks, spars 
or. 
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Section XIII.—Range Tables. 


Range Table for 8-inch R.M.L. Howitzer. 
Projectile, common shell and gas-check, 185-1b. 


Charges, 2 and 3-Ib. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


Value of 5 minutes. 


2-1b. charge. 
1 42 0-56 54 
1 44 0-70 69 
2 12 0°83 96 
3-1b. charge. 
1 8 0°56 40 
1 8 0-70 49 
1 10 0°83 59 
1 15 0-97 70 
1 22 111 84 
1 33 1:25 102 
2 1:39 12:9 
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Range Tables. Section XIII. 


Range Table for 8-inch R.M.L. Howitzer. 


Projectile, commoy shell and gas-check, 185 1b. 


Charges, 4 and 5 Ib. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


| | Value of 5 minutes. 
i Time of 
Range. Drift. Elevation. ‘| Defiection. 

\ flight. 
yards. | yards. $ ‘eer fs f | . | seconds 
;4lb charge | 
| | 
400 50 8 | o 45 | os 0:36 35 
500 65 9 Wj 0 46 | 5'6 070 42 
600 8:3 11 10 O 49 5'0 083 49 
700 10:2 13 | o 52! 45 0-97 56 
800 12-4 15 0 56 42 rll G4 
900 150 17 20 1 36 1:25 T4 
1000 18:0 20 1 4 3'1 1:39 85 
1100 22°0 23 l1 12 28 1:53 9:7 
1200 28:0 27 15 1 24 2-0 1:67 11:3 
1300 35°0 32 1 36 17 1:80 13:0 
1409 45°0 38 15 1 58 | 1:3 1-94 152 
5-1b. charge. | 

| 

| 
400 35 5 40 o al 7 056 2) 
500 50 7 o 3! 63 079 35 
600 65 8 20 o 39 G3 0°83 12 
700 8:0 9 45 | O 41 GO | 0697 49 
800 100 1l 10 0 4 , GO | run 56 
900 129 12 45 0 8 53 1-25 os 
1000 43 | 16 380, 0 5 | 48 1:39 Tl 
1100 168 | 16 15 0O 55i 48 1°53 80 
1200 20°0 18 2! 1 318 1:67 90 
1300 23:5 20 35 1 5 3'3 1:80 100 
1400 | 2753 | 23 1 10 35 191 11:9 
1500 | 325 26 1 17 28 2-08 122 
1600 | 895 | 29 30 1 28 24 222 137 
1700 480 | 33 30 1 Al 21 236 | 153 
1800 | 61:0 39 2 2 15 | 2°50 | 174 

| 
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Range Table for 8-inch R.M.L. Howitzer. 


Projectile, common shell and gas-check, 185 Ib. 


Charge, 6 1b. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 
Value of 5 minutes. 
Time of 


Deficction. flight. 


yards. | seconds. 
0°56 26 
3-2 
38 
44 
50 
57 
6+ 
71 
78 
86 
94 
10:2 
111 
12:1 
13:1 
143 
15°6 
171 
19:3 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
2 
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Range Table for 8-inch R.M.L. Howitzer. 
Projectile, common shell and gas-check, 185 Ib. 


Charge, 7 lb. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


Value of 5 minutes. 


Elevation. 


flight. 
In range. Defiection. 


76 


10°4 
112 
12°0 
12°9 
13:9 
15:0 
16:2 
17°6 
19°2 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 


20°8 
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Section XIII. 


Range Table for 8-inch R M.L. Howitzer. 


Projectile, common shell and gas-check, 185 1b. 


Charge, 8 lb. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


| Value of 5 minutes. 


Time of 

—— Cefiection. | Sight. 

yards. yards seconds. 

0 11 1000 0°56 21 

0 18 10:0 0:70 27 

0 23 10°0 0°83 33 

0 28 10:0 0-97 38 

0 81 10°0 1:11 43 

0 35 10:0 1:25 49 

0 38 10°0 1:39 54 

0 40 91 1°53 Gu 

0 43 o1 1:67 65 

55 | 0 45 91 1:80 Rey i 
50 | 0 47 91 194 73 
45 0 50 91 2°08 83 
45 0 52 83 222 89 
45 0 64 83 2°36 95 
45 i 0 56 83 2:50 101 
50 0 59 80 2°64 10:8 
| 1 2 71 278 115 

20 1 6 66 2°92 12°2 
40 1 10 66 3°06 130 
5 1 14 G3 3-20 13:3 
35 1 19 5:9 3°2 1£7 
20 1 24 47 3:48 156 
10 1 32 45 3:61 166 
20 1 41 38 3°75 177 
45 1 54 3:5 3:89 19:0 
2 12 26 403 20°6 

| 2 42 21 417 22°5 


Range Tables. 
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Range Table for 8-inch R.M.L. Howitzer. 


Projectile, common shell and gas-check, 185 1b. 


Charge, 9 Ib. 


Meen Elevation due to each 100 yards of Range, by Interpolation. 


Bange. 


Drift. 


Elevation. 
o ’ 
2 10 
2 65 
3 40 
4 25 
5 10 
5 55 
6 40 
7 25 
8 15 
9 5 
9 65 
10 45 
11 35 
1g 25 
13 20 
14. 25 
15 20 
16 15 
17 15 
18 15 
19 15 
20 3) 
21 40 
23 5 
26 35 
26 15 
28 56 
30 10 
33 30 
35 15 
28 30 


Deflection. - R 1 
levation. 
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Range Tables. 


Section XIII. 


Range Table for 8-inch R.M.L. Howitzer. 


Projectile, common shell and gas-check, 185 1b. 


Charge, 10 Ib. 
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Time of 
flight. 
seconds. 
1 
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2 
3 
3 
4 
4 
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5 
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Range Table for 6'3-inch R.M.L. Howitzer. 


Projectile, common shell weighted = 70 1b., including gas-check. 


Charge, 2 lb, 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


Value of 5 minutes. 


yards. 


$8 


0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
2 
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Range Table for 63-inch R.M.L. Howitzer. 


Projectile, commen shell weighted = 70 lb., including gas-check. 


Charge, 3 Ib. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


— ——w—— — 


Value of 5 minutes. 

| Drift. Deficction. Time of 
Rmge. | Elevation. 

| Right Left rayon Deflection. flight. 
yards. | yards. s 3 á yards yards. | seconds 
400 — 2 20 — 9'1 0:56 1:7 
5CO 0:5 | 3 15 0 4 9'1 0:70 2°3 
600 1:0 4 10 0 G 9'1 0°83 2:9 
700 21| 5 5| 0o n] 91 0:97 3-6 
809 333 6 0 14 9'1 1:11 4:2 
£00 4:5 6 55 0 17 9'1 1:25 4'8 
1000 5'8 7 50 0 20 9:1 1:39 5'4 
1100 |; TA 8 45 0 23 9°1 1°53 6'0 
1200 85 | 9 40 0 26 9'1 1:67 6G 
1300 10°2 10 35 0 29 9'1 1°81 7:2 
1400 12:4 11 30 0 32 9'1 1:95 7:8 
1500 14°6 12 35 0 35 9'1 2°09 8:3 
1600 16:9 13 20 0 38 9:1 2:13 &-9 
1700 19:2 14 20 0 41 8:3 2:27 9:5 
1800 22:0 15 20 0 44 8'3 2°41 10:1 
1900 25-0 16 25 0 47 7°7 2°55 10°8 
2000 28°2 17 35 0 50 71 2°69 11:5 
2100 81:5 18 45 0 54 7-1 2°91 12°2 
2200 35°5 20 0 58 6:7 3°10 12:9 
2300 40:0 21 20 1 3 6'3 3:19 13:6 
2400 45:0 22 50 1 8 5'6 3°83 14°4 
2500 51:0 24 30 1 14 5:0 3:47 15°4 
2600 58°2 26 15 1 21 4'8 3°61 16°4 
2700 66°0 28 15 1 28 4'1 3:75 17:5 
2800 75:0 30 30 1 36 3:7 3°89 18:7 
2900 85:6 33 1 46 3°3 4°03 20:0 
3000 99:0 36 1 59 2°8 4:17 21:6 
3100 126:0 39 40 2 26 2'3 4°30 23:5 
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Range Table for 6°3-inch R.M.L. Howitzer. 
Projectile, common shell weighted = 70 lb., including gns-check. 


Charge, 4 lb. 


Section XIII 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


TT Oo ee — — — — — — — — — — 


Range. Elevation. 
EB ght. 
yards. yards. ’ 
400 — 1 45 
500 0:3 2 15 
600 0:8 2 50 
700 1:5 3 25 
800 2'3 4 
900 3:0 4 85 
1000 4:0 5 10 
1100 5:0 5 5 
1200 6:0 6 2 
1500 7:3 6 55 
1400 8:5 7 30 
1500 10:0 8 5 
1600 12:0 8 45 
1700 14:0 9 25 
1800 16:0 10 5 
1900 18°3 10 45 
2000 20:5 11 380 
2100 23°0 12 15 
2200 25°8 13 
2360 28°8 13 45 
2400 31:8 14 30 
2500 35:0 15 15 
2600 89:0 16 5 
2700 43:3 17 
2800 48°0 18 
2900 53°0 19 
3000 58:3 20 
3100 63°8 21 
3200 69:2 22 
3300 75:0 23 5 
3400 81:5 24 10 
3500 88:6 25 25 
3600 96:0 26 45 
3700 104:0 28 16 
3800 123:0 29 4 
3900 135-0 31 45 
4000 152:0 35 
4100 180:0 39 30 


Value of 5 minutes, 
Time of 
Left. — Deflection. flight. 
Í 

bs yards. yards. | seconds 
0 0 16:7 0:56 ET 
0 2 | 16:7 070 | 21 
0 5 14:3 0:83 2'5 
0 8 14:3 0:97 3:0 
0 10 14:3 111 3°35 
o 12 | 148 1:25 3*9 
0 14 14:3 1:39 4°4 
0 16 14:3 1:53 4:9 
0 18 14°3 1°67 5:3 
0 20 14:3 1:81 5'7 
0 22 14:3 1:95 6'1 
0 24 14:3 2:09 6°6 
0 27 12:5 2°13 71 
0 30 12:5 2:27 7:6 
0 32 12:5 2°41 8'1 
0 35 12°5 2°55 8'6 
0 37 11°2 2°69 9°2 
0 39 11:2 2°91 9°7 
0 42 11:2 8:10 10:2 
0 45 11°2 3°19 10°8 
0 48 11:2 3:33 11:3 
0 61 11:2 3:47 11:9 
0 54 10°0 3°61 12°5 
0 67 9'1 3:75 13:1 
1 8'4 3:89 13:8 
1 5 8'4 4:03 14:5 
1 10 8'4 4°17 15:2 
1 14 8°4 4°30 | 15:8 
1 18 8:4 4°44 | 165 
1 22 7:7 4°58 | 17°2 
1 26 7:7 4°72 18:0 
1 31 6'6 4°86 | 18°8 
1 36 6'3 5:00 19°6 
1 41 5°5 6°14 20°6 
1 56 6°5 5°28 21°6 
2 5 4'2 5°42 22°8 
2 17 2°6 5°56 249 
2 38 1°9 5°70 27°6 
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Range Table for 64-pr. R.M.L. Gun of 64 cwt. 
Projectile, battering, with gas-check, 90 1b. 


Charge, 12 lb. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


0 52 


112 


317 


347 


418 
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Range Table for 64-pr. R.M.L. Gun. 
Projectile, common shell, weight 64°5 lb. 
Charge, 10 Ib. 
Mean Elevation due to each 100 yards of Range, by Interpolation. 

E Time of |Lengths ey Time al 

32 | Eev. | Fight. lof Fuze. 32 | Eler. | Fight. jot Fuze. 
as Aas 

yds. | ° ' secs. yds. 

250| 523 | 7-36 | 16 | 5100 

2700} 540 | 77 | 17 | 5200 

200 | 558 | 8-04 | 17 | 5300 

2900] 616 | 8-39 | 18 | 5400 

300 | 634 | 8-74 | 19 | 5800 

3100 | 653 | 9-09 | 19 | S600 

3200] 712 | 9-44 | 20 | 5700 

3300] 732 | 98 | 21 | 5800 

moo | 752 | 10-16 | 22 | 5900 

2500 | 812 | 10°53 | 23 | 6000 

3600] 832 |109 | 23 | 6100 

3700| 883 | 11-27 | 24 | 6200 

3900] 914 | 11°65 | 25 | 6300 

3900 | 935 | 12-04 | 25 | 6400 

4000] 957 | 12-43 | 28 | 6500 

4100 | 10 19 | 12-83 | 27 | 6600 

4200 | 10 41 | 13-23 | 28 | 6700 

4300] 11 3 | 13-64 | 29 | 6800 

4400] 11 25 | 14-05 | 29 feco 

4500 | 11 48 | 14-46 | 20 | 7000 

4600 | 12 11 | 14-87 | 31 | 7100 

4700 | 12 34 | 15-28 | 31 | 7200 

4800 | 12 57 | 15-69 | 32 | 7200 

4900 | 13.21 | 16-1 | 33 | 7400 

5000 | 13 45 | 1651 | 34 | 7500 


Time of Lengths 
Flight. jof Fuze. 

secs. 
025 — 
0-48 1 
0:72 15 
0:96 2 
1-21 2°5 
1°46 3:5 
1:72 4 
1:98 4°5 
225 5 
2°53 6 
281 6°5 
3-09 7 
3°38 75 
3-67 8:5 
3-96 9 
4° 95 
4°55 10 
4°85 11 
5:15 11 
5:46 12 
5:77 12 
6°08 13 
6°39 14 
6°71 15 
703 16 
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— — — — — 


a ne 


Range Table for 40-pr. R.M.L. Gun of 35 cwt. 
Projectile, common shell, without gas-check. Weight 38 lb. 8 oz. 


Charge, 7 Ib. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


Time of |Lengths Time of Lengths 
Flight. | of Fuze. ; Eley. | Flight. | of Fuze. 
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Section XIIE. 


Range Table for 25-pr. R.M.L. Gun of 18 ewt. 5 


Projectile, common and shrapnel shell, 25 1b. 


Charge, 4 lb. 


Mean Elevation due to each 100 yards of Range, by Interpolation. 


Time of |Lengths 
Flight. | of Fuze 


Time of |Leng. hs 
Elev. | Flight. | of Fuze. 


By 
īp 
=> 
as 


Distance 
of Object. 
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Range Table for 7-pr. R.M.L. Gun of 200 lbs. (Steel). 


Projectile, double shell. 


Charge, 407. 
mange. | miorton, | gue f mange, | mevation, | Et 
yards o s yards o + 
700 8 12 8:5 1400 20 48 19:5 
730 8 44 9 1420 21 23 20 
760 9 16 9°5 1450 21 58 20°5 
800 9 48 10 1470 22 23 21 
830 10 20 10:5 1500 23 10 21:5 
860 10 52 11 1520 23 49 22 
900 11 24 11:5 1550 24 28 22°5 
930 11 56 12 1570 25 7 23 
960 12 28 12:5 1600 25 48 23:5 
1000 13 0 13 1620 26 33 24 
1030 13 36 13:5 1650 27 18 24°5 
1060 14 12 14 1670 2 8 25 
1100 14 48 14°5 1700 28 60 25:5 
1130 15 % 15 1720 29 33 26 
1160 16 0 15:5 1740 30 16 26:5 
Ț~ 1200 16 36 16 1760 30 59 27 
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Section XIV.—Packing of Siege Carriages. 


The R.M.L. 64-pr., 40-pr., and 25-pr. siege carriages are 
arranged for use as (1) ordinary siege carriages, and (2) as “ over- 
bank” carriages for high perpen, by the addition of a top carriage. 

They are issued as low or ordinary siege carriages, and are 
accompanied by cases containing the loose fittings, and also the top 
carriage and fittings necessary for adapting them for overbank fire. 

The top carriage, with its gear, gun-fittings, jointed rammer, 
wire rope, sponge, &c., and the fittings and leather straps that are 
common to it, either as a “low” or an “overbank” carriage are 
pace in a large case; the knock up wrench, spanner and breech 

ar being strapped in position on the top carriage. 

In the large case is also carried a small case containing the 
special fittings for gun and carriage when used in the ordinary 
manner. 

The 64-pr. case, in addition to the other stores, carries two 
check chains and the wire loop for attaching them to the trail eye. 

On the lid of each case a list of its contents is fixed, also 
instructions to guide the attachment of the fittings. 

Each case is marked with the Nos. of the gun and carriage to 
which the fittings belong. 


8-INCH AND 63-INCH HOWITZER BEDS AND 
PLATFORMS. 


Each bed is issued with a case containing the elevating and 
compressor gear, and the bolts, small fittings, and fork wrench 
belonging to the platform. 

On the lid of the case a list of its contents is fixed, also 
directions for the attachment of the fittings and for mounting the 
bed and howitzer on the platform. 

Each case is marked with the No. of the bed to which the 
fittings belong. 

e parts of each platform are lashed together in three parcels, 
consisting respectively of the two side baulks, the two centre 
baulks and the two transoms. 


64-PR. CARRIAGE. 


GENERAL DIRECTIONS TO PREPARE THE CARRIAGE As AN 
ORDINARY SIEGE TRAVELLING CARRIAGE. 


1. Firing the worm-shaft.—Remove the fixing bolts from the 
two caps of the bearings of the elevating worm, open the cap of 
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the worm-wheel and put in the special worm-shaft (from small 
case), with hand wheel from targe case. Secure the worm shaft 
by these caps and bolts. 

2. Mounting the gun.—Take out the four preserving screws on 
right side of the gun and secure pivot piece by its fixing screws. 

Take out split pin and unscrew steel pivot out of metal plate, 
mount the gun and depress it. 

3. Fitting in elevating arc, §c.—Put in elevating arc, gearing it 
between the friction roller and pinion, taking care that the hole 
for the pivot in the arc is nearly at the top. Secure the arc to the 
gun by screwing the pivot through the elevating arc into the 
metal plate on gun and replace the pin. — . 

Capsquares.—Put on the capequares, securing them by keys. 

Coins, scotch, §c.—Place the stool-bed, fix the shifting roller in 
its —— under front of carriage, also coins and scotch between 
the brackets by the proper straps. 

Spare bolts.—Fix four spare bolts, two respectively in front of 
right and left brackets. 


GENERAL DIRECTIONS FOR PREPARING THE CARRIAGE FOR 
OvVERBANK Fire. 


1. Fixing front plate—Fix the hand-wheel to the worm-shaft. 
Remove the eight fixing bolts from front elevating plate, and then 
attach this plate to tha Tanskala and front transom by these bolts 
and ya P 

2. Preparing the top carriage.—Remove the rear clips, clip- 
paisa; and bolts in the — flange of top carriage, also the 

leather securing strap from the front of the low carriage, 
and fix the latter on the top carriage. Loosen the large nuts of 
the trunnion stay, allowing the four front securing bolts to swing 
on it when the top carriage is raised. 

3. Fixing the top carriage.—Raise the top carriage into position 
on the low carriage, taking care that the two inner securing bolts 
a through the front plate without injury to their threads. 

lace the staple plate for side-arms on the “Tet side of the top- 
carriage, on to the outside holding down bolt, and then secure the 
top carriage by the clips, rear clip-plates and bolts previously 
removed. Screw up the nuts of the trunnion stay. 

4, Fixing the laying step—Hook the laying step on the rear 
transom of the low carriage, allowing the rear to rest on the plate 
for hanging scale. 


OPERATIONS IN MOUNTING THE GUN. 


1. Firing elevating patches on the gun.—Clear out the holes in 
underside of the gun and attach the gunmetal plates to it by the 
screws supplied and remove the — bolts. 

2. Placing shifting roller.—Place the shifting roller into the lower 
step of the rack inside the brackets of top carriage and remove 
the capsquares. 
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3. Mounting the gun.—The gun is now to be mounted, breech 
resting on the shifting roller. 

4. Fixing elevating arc.-—-The elevating are is passed through 
from the front, geared into the elevating pinion, and secured Ey 
passing the wrought-ircn bolts through the plate and elevating arc, 
and key-up, taking care to secure the key with the keep leather to 
the two patches. Place and secure the capsquares. 

5. Roller withdrawn.—The roller is now withdrawn by 
depressing the gun. 

Nores.—1l. Stamped Numerals show adjacent parts.—In fixing 
the parts together care must be taken that they are placed in 
accordance with numerals stamped to show the parts that should 
be adjacent to each other. 

2. When the stores are removed from the large case the 
spanners and knock-up wrench are carried on the carriage, and the 
wrench for elevating plates in the sinall case. 


40-PR. CARRIAGE. 


GENERAL DIRECTIONS TO PREPARE THE CARRIAGE AS AN 
ORDINARY SIEGE TRAVELLING CARRIAGE. 


1. Firing the worm-shaft.—Remove the fixing bolts from the 
two caps of the bearings of the elevating worm; open the cap of 
the worm-wheel and put in the worm-shaft, with hand wheel 
attached (from large case). Secure the worm-shaft by these caps 
and bolts. 

2. Mounting the gun—Take out the four preserving screws on 
right side of the gun and secure pivot piece by its fixing screw. 
Take out split pin and unscrew stecl pivot out of metal plate; 
mount the gun and depress it. 

3. Fitting in elevating arc, §c.— Put in elevating arc, gearing it 
between the friction roller and pinion, taking care that the hole 
for the pivot in the arc is nearly at the top. Secure the arc to 
the gun by screwing the pivot through the elevating arc into the 
metal plate on gun and replace the pin. 

Capsquares.—Put on the capsquares, securing them by keys; 
place the stool bed in its place. 

Shifting roller, §c.—Fix the shifting roller in its place under 
front of carriage, also coins and scotch between the brackets, by 
the proper straps. : 

spare bolts.—Fix eight spare bolts into vacant holes, three 
respectively in front of right and left brackets, and two in front 
transom; two in front of right bracket also hold the drag-shoe 
hook. 4 


GENERAL DIRECTIONS TO PREPARE THE CARRIAGE FOR 
OVERBANK FIRE. 
1. Fixing the worm-shaft.—Fix the worm-shaft and hand wheel 
on to the front elevating plate (the hand wheel towards the 
(A. N.) M 
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rounded edge of the plate), removing the front bearing and its 
cap, then, inserting the worm-shaft in its place, secure the bearing 
and replace the cap. 

2. Fixing front plate—Remove the eight fixing bolts from 
front plate, and fix this plate, with elevating gear attached, to the 
brackets and front transom by the above named bdlts and nuts, at 
the same time fixing the front hook for drag-shoe inside the right 
bracket. Remove the rear-clips, clip-plates, and bolts in bottom 
flange of top carriage, also the front staples, with large leather 
securing strap from the front of the low carriage, and fix them 
with the same screws on the top carriage. Loosen the large nuts 
of the trunnion stays, allowing. the four front securing bolts to 
swing on it when the top carriage is raised. 

3. Placing the top carriage.—Raise the top carriage into position 
on the low carriage, taking care that the two inner securing bolts 

ass through the front plates without injury to their t 8. 

lace the staple plate for side-arms on the left side of the top 
carriage, on to the outside holding down bolt, and then secure the 
top carriage by the rear clips, clip-plates and bolts previously 
removed. Screw up nuts of the trunnion stay. 

4. Fixing the laying step.—Fix the laying step to the —— 
i fur the coin (already in the low carriage) by the stud an 

ey underneath. 


OPERATIONS IN MOUNTING THE GUN. 


1. Attachment of patches.—Clear out holes in underside of the 
gun and attach the gunmetal plates to it by the screws supplied, 
and remove the Sra hohe Place the shifting roller into 
the hooks on brackets of top carriage, and remove the capsquares. 

2. Mounting gun.—The gun is now mounted, the breech resting 
on the shifting roller. 

3. Elevating arc, §c.—The elevating arc is passed through 
from the front, geared into the elevating pinion, and secured by 
passing the wrought-iron bolts through the plate and elevating 
arc, aud key-up, taking care to secure the key with the keep 
leather to the two patches. Place and secure the capsquares; 
the roller is now withdrawn by depressing the gun. 


Notes.—1. Numerals indicate adjacent parts.—In fixing the 
parts care must be taken that they are placed together in accor- 
dance with numerals stamped to show the parts that should be 
adjacent to each other. 

2. When the stores are removed from the large case the 
—— and knock-up wrench are carried on the carriage, and 
the wrench for elevating plates in the small case. 


25-PR. CARRIAGE. 
GENERAL DIRECTIONS TO PREPARE THE CARRIAGE A8 AN 
ORDINARY SIEGE TRAVELLING CARRIAGE. 
1. Fixing the worm-shaft—Remove the fixing bolts from the 
two caps of the bearings of the elevating worm, open the cap of 
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the worm-wheel and put in the worm-shaft with hand wheel 
attached (from large case). Secure the worm shaft by these caps 
and bolts. 

2. Mounting the gun.—Take out two preserving screws and clear 
out the third hole on right side of the gun, and secure pivot piece 
by its fixing screws. Take out split-pin and unscrew steel pivot 
out of metal plate, mount the gun and depress it. 

3. Fitting in elevating arc—Put in elevating arc, gearing it 
between the friction roller and pinion, taking care that the hole 
for the pivot in the arc is nearly at the top; secure the arc to the 
gun by screwing the pivot through the elevating arc into the metal 
plate on guu, and replace the pin. 

Capsquares.—Put on the capsquares, securing them by keys. 
Place the stool bed in its place, also coins and scotch between the 
brackets by the proper straps. 

4. Spare bolts—Fix four spare bolts into vacant holes, two 
respectively in front of right and left brackets. 


GENERAL DIRECTIONS TO PREPARE THE CARRIAGE FOR 
OVERBANK FIRE. 


1, Firing the worm-shaft.—¥ix the worm-shaft and hand wheel 
on to the front elevating plate (the hand wheel towards the rounded 
edge of the plate), remove the front bearing and its cap, then, 
ne the worm-shaft in its place, secure the bearing and replace 
the cap. 

2. Firing front plate—Remove the four fixing bolts from front 
— and then fix this plate, with elevating gear attached, to the 

rackets by these bolts and nuts. 

3. Preparing the top carriage.—Remove the rear clips, * 
plates, and bolts in the bottom flange of the top carriage. Take 
out the two securing straps and secure them—the 5-foot muzzle 
strap in front, and the 7-foot breech strap in rear—on one side of 
the bracket in their proper staples. 

Note.—The 5-foot strap is for securing round the chase of 
the gun, and the 7-foot strap round the breech, when the gun is 
carried in the travelling position for overbank use. 

Loosen the large nuts of the trunnion stay, allowing the four 
front securing bolts to swing on it when the top carriage is raised. 

4. Firing the top carriage.—Raise the top carriage into position 
on the low carriage, taking care that the two inner securing bolts 

ass through the front plate without injury to their — 
ure the top carriage fy the rear clips, clip-plates, and bolts 
previously removed. Screw up the nuts of the trunnion stay. 

5. Placing laying step.—Remove the four bolts with nuts in trail 
of low cerriage, and secure the laying step in its place with them. 

6. Fixing the staple for McMahon's spanner.—Loosen the bolts 
and turn down the staple for McMahon’s spanner on rear of the 
top carriage, and secure the staple by the bolt already in position 
in the low carriage. 

(A. M.) M 2 
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OPERATIONS IN MOUNTING THE GUN. 


1. Attachment of patches on gun.—Clear out holes in underside 
of gun and attach the gunmetal plates to it by the screws supplied, 
and remove the wrought-iron bolts. 

2. Placing shifting roller.—Place the shifting roller into the 
hooks on brackets of top carriage. Remove the capsquares. 

3. Mounting gun.—The gun is now to be mcunted, breech 
resting on the shifting roller. 

4, Fixing elevating arc.—The elevating arc is passed through 
from the front, geared into the elevating petty and secured by 
passing the wrought-iron bolts through the plate and elevating 
arc, and key-up, taking care to secure the key with the keep 
leather to the two patches. Place and secure the capsquares. 

5. Withdrawal of roller.—Now withdraw roller by depressing 


the gun. 

a, ae show parts that should be adjacent to each 
other.—In fixing the various parts care must be taken that they 
are placed together in accordance with numerals stamped so as to 
indicate the parts that should be adjacent to each other. 

It will be necessary to remove one of the fixing bolts of the 
right bearing of the pinion and spindle before all the bolts securing 
the front plate can be placed. 

The left clip-plate must be held above the bracket for wad- 
hook worm on the breast, while the top carriage is being lowered 
into its place. 

When the stores are removed from the large case, the spanner 
and knock-up wrench are carried on the carriage, and the wrench 
for elevating plates in the small case. 


8-INCH AND 6:3-INCH HOWITZERS, MOUNTED 
ON BEDS. 


GENERAL DIRECTIONS TO PREPARE THE BED. 


Lift the bed on to the platform, and place it on blocks to clear 
the rollers. 

1. Placing the rollers.—Take out the split keys inside and 
remove the six roller axles, take out the wooden preserving blocks, 
put in the rollers, replace axles and keys. 

Take off the 4 compressor bars, and run in the guide bar from 
— Put in the metal fla 

eta .—Put in the met , securing it by the pin. 
Drop the — flap over the pivot in 3 und — 
Remove the blocks and lower the on to its rollers. 
Remove the securing plates from the bottom plate. 
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Guide bar and compressor plates.—Push the guide bar on one 
side and insert three compressor plates thus, on each side :— 


Ist, the plate with the hook nearest the bar; 
2nd, the thin plate next ; 
3rd, the thick plate outside. 


Securing plates.—Fix the securing plates on the top of the 
bottom plate by the four screws previously removed. 

Compressor bars.—Push up from the rear the compressor bars, 
two on each side, between the three plates, replace the indiarubber 
ange between each, securing the bars by pins, collars and split ` 

eys. 

Cramp.—Place the compressor cramp inside the bed, across 
the plates, with bevelled side towards the rear. Place the com- 
pressor screws through holes in brackets, and screw them through 
the cramp. 

Levers, compressing and adjusting.—The compressing lever is 
now fixed on to the compressor screw in left bracket, and the 
adjusting lever to adjusting screw on right bracket. 

Guide plate. —Refix the guide plates on the rear transom. 

Elevating gear.—Insert the pinion spindle from the inside of 
the brackets, having previously removed the nuts and collar. Put 
on the two metal brackets for worm-spindle, removing the caps; 
next put on the worm-wheel, with friction cone, and worm-spindle 
in the metal brackets, at the same time replace the two caps and 
secure them. 

Put on the hand wheel, and secure with collar and nut. Put 
on the guard, securing it with three fixing screws. 

Friction cone——Secure and adjust the friction cone with collar 
and two nuts, so that a slight slip is allowed for each round. 
Screw in the lubricating tube. 

Remove the capsquares, and mount the howitzer, and depress. 

Elevating arc.—Remove split pin and unscrew steel pivot from 
metal plate on gun, put it in the elevating arc, gearing it between 
the friction roller and elevating pinion, and attach to gun by 
screwing the pivot through the elevating arc into the metal plate 
on gun and replace the pin. 

OTE.— Adjustment of compressor.—Run the bed back about 
3 feet from front stop, adjust the compressor by means of the 
adjusting screw and lever till one man, by exerting his whole power 
on the compressing lever, can just force it past the catch. 


GENERAL DIRECTIONS TO PUT TOGETHER THE PLATFORM. 


1. Fixing pivot.—Put in the pivot, with metal plate, into the 
front transom, drop in the four bolts, place underneath the spindle 
pivot plate, and secure by the five keys. 

2. Placing the transoms, strengthening plate, and baulks.—Place 
the transoms with bolts in position, and the bottom strengthening 
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plate with widest part of flanges towards the rear between them 
in the middle; then place one outside baulk, and next the others 
in succession. Tighten up the nuts with the forked wrench. 

Strengthening ge Seoare the strengthening plate by the two 
screw bolts in sides of outer baulks. 


[INSTRUCTIONS TO BE OBSERVED IN FIXING AND REMOVING 
Pivot Pieces of Guns FoR MOUNTING ON OVERBANK 
CARRIAGES. 


1.— Remove the preserving screws from the screw holes* by 
means of the wrench provided with the fittings, wipe and 
thoroughly clean the seatings on the gun for the elevating plates. 

2.—Carefully examine the plates and see that they are marked 
with the correct number of the gun. This number will be found 
on the inside of the plates. 

3.—Clean thoroughly the back of the plates, so that no grit 
or dirt may interfere with their bedding properly, and try them in 
place. It will be observed that the front plate is marked “ F,” 
and the hind plate “ H.” The heads of the steel bolts for securing 
the elevating arc to the plate are at the left side of the plates, 
looking from breech to muzzle. 

4.—Insert the fixing screws and screw them securely home 
with the wrench above mentioned. 

5.—Before attaching the elevating rack to the pivot pieces, it 
will be necessary to remove each of the steel bolts from the pivot 
pieces. To do this remove the keep-pin by pressing back the 
spring, when the bolt can be readily removed. When the rack is 
in position insert the bolt, taking care that the key under the head 
is opposite the keyway in lug of plate, then drive the bolts home, 
place the washer in position, and drive in the keep-pin. 

6.—In removing the plates, all that is necessary is to take out 
the fixing screws, the plates can then be lifted off, and the pre- 
serving screws should at once be screwed into the holes. 

Norr.—If a spring keep-pin be used, it must be removed by 
applying a piece of hard wood to the point, striking with the hand 
hammer. This will free the bolt from the washer, as well as from 
the lugs of the plate. 


USE OF GUNCOTTON TOB THE DESTRUCTION OF 
G ; 


THe Hasty DISABLEMENT oF SIEGE GUNS TEMPORARILY 
CAPTURED. 


This duty will be performed by the Royal Artillery, the 
necessary supplies of guncotton and detonators being obtained 
from the Royal Engineer Field Park. 


* These should be preserved, they aro interchangeable. 
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i The following stores will be carried with each unit of the Siege 
ain : 

(2) Two cartouches, each capable of holding eight half 
slabs (1 lb. each) of dry guncotton. 

(b) Two cylindrical leather cases, each céntaining a tin 
cylinder holding eight detonators with Bickford fuze 
attached. 

(c) Two leather pouches, containing’a vesuvian match-box 
and a small reel of twine. i 


The operation of disabling the captured guns will be performed 
by a party of the Royal Artillery (corresponding to a “spiking” 
party), who will be furnished with the necessary stores. 

ìn the case of guns of 64-pr. calibre and upwards, place two 
1-Ib. slabs of guncotton lergthwise on the chase, about 1 foot from 
the muzzle, tying it on with twine to secure it from disturbance 
by wind or other accidental cause. Insert a No. 8 detonator, with 
length of Bickford fuze attached, in the hole in the slab. The 
tail of the Bickford fuze should point to leeward, to lessen the 
chance of a spark igniting the guncotton before the detonator acts. 

It now only remains to light the Bickford fuze with the 
matches provided for the purpose, and to retire to a safe distance, 
about 50 yards, and await the result of the explosion. The 2-feet 
length of Bickford fuze burns about 40 to 50 seconds, giving 
ample time to the operator to retire to a position of ath 

Should a projectile proper to the gun be available, it is 
desirable to see whether the re has been so dented as to prevent 
loading; and if it has not, to repeat the operation, using two 1-Ib. 
slabs tied on to the same spot, each slab in contact with the metal, 
and their long sides touching each other. 

Should circumstances permit, the effect of the detonation will 
be increased by placing a filled sand bag or a sod of turf on the 
guncotton when lashed in position on the chase. This should be 
done before inserting the detonator, which should not be withdrawn 
from the tin cylinder in which it is carried until everything is ready 
for its insertion and ignition. 

Caution.—No force is ever to be used in inserting the detonator. 
Its effect will be secured by its insertion as far as it will go 
without the use of force. 

In order to ensure detonation, it is desirable that the guncotton 
should be perfectly dry; therefore, if it is — to use it 
while heavy rain is falling, some ready envelope should be employed 
for wrapping the slab in. 
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PART IV.—GENERAL DESCRIPTION OF AND 


DRILLS WITH ORDNANCE FOR GARRISON 
SERVICE. 


CONTENTS. 
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TABLE OF GENERAL DUTIES .. * — .. 182 
SECTION I.—R.M.L. ORDNANCE * = e. 184 
Section II.—R.B.L. ORDNANCE an * .. 295 
Section III.—S.B. ORDNANCE * * «a “eae 
Section IV.—Instruction in LAYING ORD- 

NANCE FOR GARRISON SERVICE .. ie .. 336 


GENERAL INSTRUCTIONS. 


1, The officer in command of a work is responsible for every- 
thing connected with it. He should have suitable look-out 
stations within the work for himself and staff, so as to have an 
uninterrupted view. 

2. Coast batteries should be provided with out-stations to assist 
in obtaining the range and direction of objects to be engaged; the 
commanding officer of each battery should be in telegraphic 
communication with such stations; he should also be in immediate 
communication with each battery or gun floor in double tier works, 
so that the range and deflection may be signalled. 

3. The most perfect understanding should exist between him, 
the look-out parties, and Nos. 1, as to the signals that are to be 
used in signalling the approach of an enemy, the object to be fired 
at, or result of the fire. 

4. On sea fronts, the shoals, channels, and passages for vessels 
drawing certain depths of water, should be well known; and 
on land fronts the character of the country, its woods, hollows, 
ravines, marshes, fences, roads, and hills; for upon this depends 
very much the value of artillery fire. 

5. Tables (see §2847, Changes in War Stores) showing the 
bearings and measured distances to certain fixed objects should 
be conspicuously placed in each battery. 

6. In a system of works supplementing each other, their efi- 

ciency will depend very much on the arrangements made for placing 
them in telegraphic communication with each other, and with the 
torpedo system of defence. 
i 7 . he officer in command should ascertain that every 
individual under his command not only understands the several 
duties he has to perform, but also all the appliances at his disposal 
for carrying out these duties; this must be particularly attended 
to in double tier batteries, where the lifts will often have to serve 
one, or even two guns in each tier. 
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8. In all new works the guns are numbered from right to left 
(when facing the direction the guns are pointing); the several 
ammunition stores and lifts are lettered so as to show the guns 
they are intended to serve; speaking tubes are also provided at 
the several lifts, and are lettered according to the guns or 
batteries for which they are intended. 

9. Circumstances alone can determine the rate of firing. 
Agaiust ships in motion, or in the defence of a channel attempted 
to be forced by steamships, it cannot be too rapid, provided the 
gun is carefully laid. ‘ 


STORES AND FITTINGS. 


10. All parts of the guns, carriages, and platforms should be 
most carefi ally examined, to see that the sights are correct, the ele- 
vating and traversing gear oiled, the racers well swept, and 
the trucks running true, the hydraulic buffers filled with the 
proper amount of oil, or the compressors properly adjusted and in 
working order ; that the rope mantlets work casily, the buckets 
are supplied with water, the hoisting gear at the cartridge and 
shell lifts in working order, the lamps in the ammunition stores 
and their passages burning properly, and a supply of spare stores, 
such as side arms, &c., is at hand. 

11. The test for ascertaining that the cylinder of the hydraulic 
buffer contains the proper amount of oil, is to measure the depth 
of oil at the filling hole when the gun is run up to the stops; the 
depth should be 4§ inch for all guns except the 12:5 inch of 38 
tons, for which the measure of oil at the filling hole should be 
3:125 inch or 3 inch, according to whether the platform is con- 
structed to allow of 6 feet or 7 feet recoil. 

12. The Elswick compressor is in adjustment, when the adjust- 
ing lever on the left side of the carriage being at about the third 
hole from the top of the arc, the compressor Jever on the right 
side of the carriage can just be forced down by one man beyond 
the catch on its arc, the rocking levers being similarly inclined 
against the plates. With platforms fitted with a tripper the com- 
pressor becomes self-acting. 

13. In casemated batteries the stor2s belonging to each gun 
should be kept on the gun and carriage, 

14. In open or exposed batteries the stores and tackle are kept 
in places appropriated for the purpose as close to the guns as 
possible, all the moveable stores — taken off the gun and 
carriage. 


AMMUNITION. 
15. Careful men must be selected for the ammunition stores, 


who before entering them, must change their own clothes and put 


on magazine clothing and shoes, in compliance with the orders on 
that head. 


16. The orders respecting lampmen must be strictly adhered to. 
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17. No laboratory operations of any kind are to be carried on 
in any ammunition store, but only in the places specially provided. 

18. Fuze and tube cylinders are not to be opened in any shell 
store. Cartridges for RM.L. guns, from 7 inch upwards, are 
stored in zinc cylinders ieee with the weight of charge and 
nature of gun for which intended. 

19. The projectiles for immediate service should be brushed, 
gauged, and all burrs removed from the studs. Palliser projectiles 
will generally be in the battery close tothe gun. Should there be 
any chance of delay in the service of other shells (as, for instance, 
in a double tier battery), a supply of them also should be provided 
in the battery as much under cover as possible, the remainder 
wng in the shell store. In fixing the clip for raising a projectile 
up the lift, the screw is to be tightened up before hoisting. Shells 
are to be fuzed near the guns and as much under cover as possible, 
Projectiles 7-inch and upwards, with gas cheeks attached, are 
stacked with their bases resting on two pieces of wood 9” x 17 
square. . W 

With R.M.L. guns common shells with lanyard are used for 
by Pd a With B.L. the projectile must pass easily through 
the bore. 


DRILL AND Practice. 


20. When a battery is to be manned or guns used for drill, the 
detachments can be told off on parade, numbered for their respec- 
tive guns, and marched direct to where the gun stores are kept. 
Having obtained the stores they will be marched to the battery. 
In action or at practice No. 1 after preparing for action should 
satisfy himeelf that every number is acquainted with his duties 
before reporting his gun ready for action. 

21. Previous to practice from a casemated battery, the window 
eashes in the battery itself or in buildings immediately adjacent 


-should be placed in a horizontal position or otherwise openen and 


whenever a gun is being worked in a casemate for drill or other 
purposes, the entire bulkhead (both boarding and framework) 
should be removed. When actual practice is being carried on the 
boarding of the bulkheads in at least three adjacent casemates on 
each side should be removed. 

22. In loading the cartridge cylinder should be kept closed 
until the sponge is out of the bore, then no time is to be lost in 
introducing the cartridge. 

23. It is an essential duty of the No. 1 to ascertain that the 
charge is rammed home. This can be easily discovered if the 
rammer is marked. The present service mark is a brass screw, 
which shows when the full charge and common shell are home. 

24. Wedge wads are to be used when firing from R.M.L. guns 
mounted on sliding or Moncrieff carriages, but not at drill. 


If at practice wedge wads are not used, the gun should have 
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an elevation of at least 4° before “running up,” which should also 
be done carefully to prevent the shell “ starting.” 

25. A shot that is jammed and cannot be withdrawn with the 
extractor must be blown out, the charge having been previously 
drowned, and a few grains of powder poured by fend into the 
vent. 

26. After firing the bore should be washed out. The tampeon 
is not to be replaced until the bore is dry. 


EXPLANATION OF TERMS. 


27. The term “ Load” in the detail of general duties means 
the service of cartridge, projectile, and wedge wad. 

28. “ Side arms” means sponge, rammer, wad hook, and shell- 
extractor. l 

29. “ Attending to vent” means drifting and placing the vent 
server in the vent. 

30. At the word “under cover” at any time during drill or 
practice the whole of the numbers at the gun will lay down their 
stores and double under cover. 

31. At the word “ Stand fast” the Nos. will remain steady in 
the position they are then in, until “go on” is given. ` 


The Drill is based upon the appliances available, and fitments 
of carriages and platforms of the latest patterns. At stations 
where such are not met with, or are associated with others of an 
earlier patiern, it may be found necessary to modify to a certain 
extent the details laid down, but the general principle should, 
as far as possible, be adhered to. 

Full reference on all guns and their stores is given in “ Index 
to the Instructions given to various patterns of Rifled Ordnance, 
Ammunition, and other Stores.”— War Office, April, 1877. 

For full detail of stores issued for the Service of Guns vide 
Equipment Regulations. 


NOMENCLATURE OF ARTILLERY MAGAZINES, Stores, &c. 


“ Magazine.” —Building or buildings with passages leading 
—— in which powder in buik, filled cartridges, or shells are 
stored. ` 


“ Main Magazine.’—The principal magazine in a work or 
battery in which there is more than one magazine. 

“Shifting Room” or “ Shifting Lobby.” —The chamber or 
portion of the entrance passage to be devoted to putting on or 
taking oft magazine or laboratory clothing. 

“ Magazine Entrance.” —The entrance provided with a shifting 


room, through which those going to the magazines must : 
Where there is more than one they must be distinguished by 
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their positions, thus,— North Magazine Entrance;” “West 
Magazine Entrance.” 


« Ammunition Entrance.’—The entrance to the magazine for 
ammunition only. 


« Magazine Store.’—A chamber within a magazine (if pro- 
vided) in which the hides, wadmiltilts, and spare magazine clothing 
may be kept. 

“ Cartridge Store.’—A chamber in which filled cartridges are 
stored. 


“ Shell Store."—A chamber in which filled shell are stored. 
“ Expense Cartridge Store.” —A — store appropriated for 


the service of — guns, and from which the service of a gun 
or guns is conducted. 


“ Expense Shell Store."—A shell store appropriated for the 
service of particular guns, and from which the service of a gun 
or guns is conducted. 

“ Powder Passage.” —A passage along which powder (in car- 
tridges or in bulk) is transported. 

“ Shell Passage.’—A passage along which shells are trans- 
ported 

« Ammunition Passage.” —A passage along which both natures 
of ammunition are transported. 

*‘ Lighting Passage.”—A passage by which access is gained to 
the lamp recesses. 

“Cartridge Serving Room."—A chamber on the same level as 


the gun into which the cartridge lifts lead, and from which the 
service of cartridges is conducted. 


*¢ Shell Serving Room.”—A chamber on the same level as the 
gun into which the shell lifts lead, and from which the service 
of shells is conducted. 


“ Cartridge Recess.’—A small receptacle for the storage of a 
few cartridges for the immediate service of a gun. 


Shell Recess."—A small receptacle for the storage of a few 
shell for the immediate service of a gun. 


“ Cartridge Issuer."—A hatch in a door, or opening in a wall, 
through which cartridges are passed. 


« Shell Issuer.”—A hatch or opening in a wall through which 
shells are passed. 


“ Cartridge Lift.”—The lift up which cartridges are hoisted. 
Shell Lift.”—The lift up which shell are hoisted. 
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“ General Lift.”—A larger description of lift, through which 
powder in bulk may be passed. 

“t Artillery General Store.”"—A store for the reception of the 
spare gan stores of all natures. 

“ Artillery Store for Small Stores.’—A store in a battery for 
the reception of the sights, elevating arcs, and other small stores 
belonging to the guns and required for their immediate service. 

“ Store for Side-Arms and Tackle.”—A store for the reception 
of the larger stores necessary for the service of the guns. 

“ Laboratory.” —A building or buildings with passages leadi 
thereto in which ammunition is examined, cartridges made up, an 
shells filled. 

« —— or Shell Filling Room.”—A chamber in the labora- 
tory in which cartridges are made up, and shells filled. 

“ Receiving Hatch.”—An openin e the door Ne wall of a 
cartridge or shell-filling room, through which empty shell or powder 
in bulk is passed. l 

“ Lamp Store.“ -A chamber or place in a fort or battery 
allotted for the storage of lamps and for the use of the lampman. 

“ Store for Field Forge, Fitting Tools, ꝙe.“ -A chamber allotted 


for the storage of articles required for effecting trifling repairs to 
the armament. 
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Section I. 


R.M.L. Ordnance (64-pr.). 


R.M.L. Ordnance, 64-pr. to 125 INCH. 


CONTENTS. 
64-pr. R.M.L. converted gun, its carriage, ammunition, kc. .. T oe 
Drill with do. on common standing carriage .. oe oe T oe 
R.M.L. ordnance on rear chock carriages .. AR * son" doe 
Description of 64-pr. R.M.L. gun on Moncrieff carriage and piisi ee 
Drill 64-pr. R.M.L. on Moncrieff carriage * es ee ee oe 


80-pr. R.M.L. converted gun, carriage, &c. ay ec g3 ae z 


Drill with 64-pr. and 80-pr. converted guns on traversing platforms .. ee 
7-inch R.M.L. gun, carriage, &c. «. zi ve oe oe ee . 
Drill with do. on traversing platforms .. ‘ ‘ oe oe ee 
7-inch R.M.L. gun, Moncrieff carriage, general — construction, &c. 

Drill with 7-inch R.M.L. gun, on Moncrieff carriage .. sš * oe 
9-inch R.M.L. gun, carriage, &c. .. ax š * we * * 


Drill with 9-inch R.M.L. gun on traversing — oe ve ve ee 


Drill with 9-inch R.M.L. gun in barbette batteries .. oe ee oe 
Drill 9-inch R.M.L. on Moncrieff carriage. . * vs a oe oe 
10-inch R.M.L. gun, carriage, &c... ve te ee oe a sF 
“ Small port,” carriage for do. .. bs ss a sé os ve 
1l-inch R.M.L. gun, carriage, &c. .. sr T * ee 
12-inch R.M.L. gun of 25 tons, carriage, &c. .. ee we * on 


12-inch R.M.L. gun of 35 tons, carriage, kc. 


Drill with 10-inch, 11-inch, and saath R.M.L. — mounted in — 
or open shield batteries .. .. . . oe 


Service of guns mounted on turntables .. es . . ee 
Service of 10-inch, 11-inch, and 12-inch R.M.L. guns in ‘parbette —*—* * 
Drill with 10-inch R.M.L. gun mounted on “small port ” carriage .. ss 
12°5-inch R.M.L. gun of 38 tons, carriage, &e. .. a ie A 

Drill with 12°5-inch R.M.L. gun on casemate traversing platform .. 

Service of 12°5-inch R.M.L. gun in barbette batteries .. oe ee ee 
Drill by signals ve ve . ee oe ve ee ee eo 
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64-PR. R.M.L. CONVERTED GUN. 


DESCRIPTION. 


58-cwt. guns. 71-cwt. guns. 
nominal .. 9ft.6in .. 9 ft. 
Length fos bore .. 9ft. 045in... 8 ft. 7:27 in. 
of rifling .. 8ft. 5'45 in... 8 ft. 0°27 in. 
Preponderance -- 6cwt. -. 6375 cwt. 
Calibre. . ee es 6°29 in. oo 629 in. 
Nominal weight .. 58 ewt. .. «=. 71 owt. 
Grooves =e « 8, x oo 3 
Twist of rifling, unifo lin 40calibres 1 in 40. 


PATTERNS. 


Two patterns of this gun, converted on the Palliser principle, 
are met with for land service, mounted on garrison standing 
carriages or on sliding carriages and traversing platforms, viz. :— 


64-pr. of 71 cwt., converted from 8 in. S.B. of 65 cwt. 
64-pr. of 58 cwt. " », 32-pr. S.B. of 58 cwt. 


These guns are examined after every 150 rounds. 


MODE oF CONVERSION. 


The mode of conversion consists in boring out the old gun and 
making a wrought-iron tube to fit the casing thus prepared ; this 
tube is slightly smaller than the bore of the casing. hen fitted 
into its place it is secured there by means of a cast-iron collar, 
screwed into the muzzle end of the casing, over a shoulder on the 
end of the tube ; a wrought-iron plug is also screwed through the 
casing underneath the — and into the barrel, preventing any 
chance of the latter shifting round. 


RIFLING. 


The rifling is termed “ the plain groove system,” being really 
the narrow deep portion of the shunt system of rifling, now obsolete, 
the ammunition employed with the shunt rifled pieces, as also with 
the 64-pr. W.I. gun, is, therefore, applicable to the converted 64-pr. 
The bottom of the groove is concentric with the bottom of the 
bore ; it is *73 inch wide at the top, ‘6 inch at the bottom. 


VENTING. 


In the 71 cwt. gun the old vent patch is removed and the old 
vent closed with a wrought-iron screw plug, a new vent being 
drilled a little from the breech end; it is bushed with a “ through” 
vent. The 58-cwt. gun is vented in the original position. 

(A. M.) N 
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SIGHTING. 


The 58-cwt. gun is provided with centre sights only, viz, :— 
One centre hind sight. This is a short scale for use up to 
2,000 yards or 5°. It works in a gun-metal socket fixed in the 
n, and is provided with a set screw; is eix-sided, and marked as 


ollows :— 
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v 
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FULL. BFS 
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Marks III. or V. centre hind sights can he issued with this 
gun. The 64-pr. 58-cwt. of future issue will be provided with 
new pattern sights, the centre hind sight (Mark VI. §3,205) has a 
deflection leaf and a longer hexagonal bar than the foregoing, 
being graduated in degrees (up to 12°) on the front face, and in 
yards (to 4,000) on the rear face with a fuze ecale on the right- 
rear face. The muzzle sight is recessed into the dispart patch on 
the muzzle. 

One centre foresight. Consists of a pillar, collar, and socket 
of —— a steel leaf, and screw for fixing the leaf. The 
socket is puen fixed in a bracket stiachewt to the gun; the 
pillar and collar each lock into it with a bayonet joint—so that 
when once the sight is in its true position it cannot be removed 
without first raising the collar and turning the pillar round a 
quarter of a circle. 

The 71-cwt. gun is provided with side sights only, viz. :— 

The tangent scales (one on each side) graduated up to 15°, and 
marked as follows: 

DEGREES, 
0° To 15°. 
hh 
Brarx, n E ny 
Lia 


Fott, 8 LB. 
Yarns (3,600). 


Marks II. (1v.) III. (1v.) or IV. tangent sights with deepened 
notch can be igsued with this gun. 

Two trunnion sights (one on each side), similar to the centre 
foresight of the 58-cwt. gun, fitting into gun-metal brackets 
attached to the gun over the trunnions by two screws, 
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PROJECTILES. Weight, 
Common* F falii, — — 56 14 
due” tae ee mixed 9 
sing (See F 


Shot J 0886 filled with 50 8-oz. sand shot, Waly andsand 49 144, 
ia Spherical (for practice only) . ee 82 0 

Gas check, weight of. 

Common shell is used on land fronts against earthworks, buildings, 
&c.; on sea fronts against shipping. 

Shrapnel shell is mie hen the range is beyond the effective 
power of case shot; on land fronts against bodies of troops, on 
sea fronts against boats. 

Case shot is used for close quarters against troops or boats. Two 
can be used on emergencies at close quarters. 


CHARGES. 


Full or service .. .. B8lbs. L.G. or R.L.G. powder. 


FUzEs. 


š Pettman, G.S. J for use with common {sea fronts. 
Percussion R.L., Mark II. shell .. .. (land fronts. 


(5 seconds M.L.O., for use with shra * shell when 
time of flight is less than 5 secon 
9 seconds M.L.O., for use with — shell when 
Wood, time time of flight is more than 5 seconds. 
15 seconds M.L.O., for use with shrapnel shell when 
time of flight exceeds 9 seconds, or instead of 5 
and 9-second fuzes. 


N.B.—Percussion fuzes can be used for shrapnel, and time fuzes 
for common shell, in exceptional cases. 


Nore.—In places where firing of live shell at annual practice 
of batteries is permitted, the shells will be loaded and fired as for 
service. In other places the shells will be loaded with blowing 
(4-0z.) charges and properly fuzed. 


® There are two patterns of these shells in use—one 14°7 inches and the other 
16 inches in length. 


(A. m.) N 2 
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WOODEN GARRISON CARRIAGE FOR 64-PR. 
CONVERTED GUNS. 


64-pr., 71 cwt. 
64-pr., 58 cwt. 


STANDING CARRIAGE.—CONSTRUCTION. 


The standing carriage consists of two brackets of oak or teak, 
two axletrees of African oak, a transom of: oak or teak, and four 
trucks of cast iron, the front 19 inches and the rear 16 inches in 
diameter. 


ALLEN’s BRAKE. 


To check the recoil, Allen’s brake is applied to each front truck. 
It consists of a wooden wedge shod with iron attached to the 
bracket in rear of the truck. A rope lanyard is attached to the | 
wedge, which can thereby be secured, if desirable, so as not to 
come into action on recoil. 


SLIDING CARRIAGE.—CONSTRUCTION, 


The sliding carriage differs from standing carriages in having 
sabicu or African oak blocks instead of axletrees and trucks to 
take the bearing on the platform. Two 8-inch metal rollers to 
facilitate running up are secured in wrought iron flanges, bolted 
upon the front of the front block. An eye or notch for a pawl is 
fixed in the rear of each bracket to take a roller handspike for 
running up. 


ELEVATING SCREW. 
The elevating screw is of the ratchet head and lever pattern. 
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WROUGHT IRON STANDING OR REAR CHOCK 
CARRIAGE FOR 61-PR. CONVERTED GUNS. 


Width between] Trucks. ·· 
the Brackets. | Diam. of Fore. | Diam. of Hind. 


in. in. in. 

26} 20 18 

22} 20 18 
CONSTRUCTION. “h = 


The body of the carriage consists of two skeleton brackets 
connected by a fore and hind axletree and by two transom*bolts. 

The trucks are of elm, shod with a ring tire and bouched with 
metal. 


Cast iron trucks are issued to replace the wooden trucks when 
not in use, to protect the latter from the effects of climate. 


ELEVATING Screw. 


The elevating screw is of the “ratchet head and lever” 
pattern. 


TRAVERSING PLATFORMS FOR WOODEN 
CARRIAGES. 


Traversin platforms are either casemate or dwarf, corte- 
ponding to sliding carriages, the differende being in the height to 
which the frame is raised. The same platform, Swart or casemate, 
takes all natures of wood sliding carriages. 


WEIGHT. 
The casemate platform weighs 27 cwts., thé dwarf 333 ewts. 


CONSTRUCTION oF CasemaTE PLATFORM. 


It is made of teak, the casemate consisting of two sides, with 
cheeks, three transoms, one head block, four flanges, and four 
trucks, 
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The sides are 16’x 1’x 1’ placed 21 inches apart; the front 
trucks are 44 inch in diameter, the rear trucks 12 inches; the 
platform is at a slope of 5°. 


CONSTRUCTION OF DwarFr PLATFORM. 


The dwarf platform differs from the casemate in having a 
block which fits under the sides in rear. The front and rear 
trucks are 12 inches in diameter. A dwarf platform is readily 
converted into a casemate, or vice versé. The trucks can also be 
altered in position from one pivot to suit another. 


COMPRESSOR. 


The compressor supplied for use with wood sliding carriages 
is termed the “ wooden compressor,” with the present service 
charges of the guns mounted on them the recoil is insufficient to 
necessitate its use. 


Pivots. 
The pivots for wooden platforms are as follows :— 


Distance from Breast of Platform. 


Nature of Pivot. 
To Front. 


HHJ 


DRILL FOR 64-PR. RM.L. GUNS, ON COMMON 
STANDING CARRIAGES. 


The detachment consists of 9 Nos. and falls in two deep. 


To TELL OFF. 
Officer. No. 1. 


Tell off. 


At “Tell off,” No.1 (who is on the left of the detachment) 
takes a pace to his front, turns to his right, and numbers 
himself 1, the right hand man of the rear rank numbers 2, the 
right hand man front rank 3, the second man from the right of the 
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rear rank 4, the man in his front 5, and so on; after the detach- 
ment is told off No. 1 falls in again on the left of the front rank, 

The detachment is marched into the battery and halted in line 
facing the parapet, and to the left rear of the platform. The 
detachment is now in position of “ detachment rear.” 


To TAKE Post UNDER COVER. 


Officer. No. 1. 
Take post under cover. Right turn. 
Double march. 


The detachment nig off wheels to its left at the left 
corner of the platform; the front rank filing to the left of the gun, 
the rear rank to the right, 2 and 3 halting close to the parapet 
and near the embrasure; 4 and 5 forming upon their right and left, 
and the whole turning to the right about together. No. 1 follows 
in rear of the detachment, keeping under cover as much as possible ; 
6 and 8 go to the cartridge store (6 outside) and 7 and 9 to the 
shell shore (7 outside). 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixin 
* directs the gun into the line of fire in running up, an 
ays. 

No. 2 searches, sponges, rams home, runs up, elevates and 
traverses. 

No. 3 loads, uncaps or removes safety pin from fuze when in 
the bore, rams home, runs up, elevates, and traverses. 

No. 4 attends to side arms and supplies them to 2, runs up 
and attends to the elevating screw and coin in laying. 

No. 5 attends to vent, runs up, makes ready, fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes and brings up projectiles. 

No. 8 attends to cartridge store and serves out cartridges to 6. 

No. 9 attends to shell store, issues shells, tubes, and fuzes. 


To PREPARE FOR ACTION. 


Officer. No. 1. 
` Prepare for action. Prepare for action. 


Examine gun. 
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“ Prepare for action.” 


The stores are brought up as follows :— 

No. 1, handspike and sights.* 

No. 2, handspike and assists 4 with side-arme. 

No. 3, handspike and elevating screw, removes the tampior 
from the muzzle. 

No. 4, handspike, side arms, and support fcr heads of side arms. 

No. 5, handspike, tubes in box, lanyard, pricker, and vent 
server, 

No. 6, two cartridge cases, which he leaves at the cartridge 
store, bucket filled and brush (two drill cartridges for drill purposes). 

No. 7, fuzes and fuze and shell implements. He obtains the 
fuze boxes from 9, having ascertained from No. 1 the nature of fuzes 
required; he satisfies himself as to the correctness of fuzes and 
fuze implements. 

No. 8 prepares to issue cartridges. 

No. 9 provides a brush for cleaning shell, prepares to issue 
shells, friction tubes, and fuzes, after which Re examines the 
shells carefully, cleaning them if necessary, and removing burrs 
from studs; he loosens the fuze-hole plugs of shells that will be 
first issued. 

The stores having been brought up, No. I will satisfy himself 
that the foresights fit properly on the gun, that the deflection 
leaves of the hind sights work easily, and that tke platform is 
properly swept ; he receives reports from the Nos. responsible of 
any irregularity or deficiency in connection with the gun, ammu- 
nition, or stores. 

The sponge and rammer are laid on the ground clear of the 
platform, tothe right of the gun and parallel to it, heads to the 
rear, resting on the support supplied by 4, sponge nearest the gun ; 
the shell extractor and wad tok so as not to interfere with the 
working of oat of the guts in the battery, and convenient for the 
p for which intended. The sponge bucket near the sponge 

ea 


The handspikes are laid down, two on each side of the platform, 
close to the carriage, points to the front, bevelled side uppermost ; 
those of 2 and 3 outside and about 2 feet in advance of those of 
4and 5. No. 1’s handspike in rear of the platform. 

No. 3 examines the bore to see the grooves are free from 
grit, &c. ` 

No. 4 sees that the elevating screw is properly oiled. 

No. 5 straps the tube box round his waist on the right side, 
coils up the lanyard, and passes the bight of it under the tube 
box strap, places the pricker in the loop on. the side of the carriage, 
examines the vent-server and places it in the vent, the loop of the 
vent scrver lanyard over one of the sights; he fills his box with 


fiiction tubes, whieh he procures from 9. 


* 6-foot handspikes are used with this gun; 
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If the pn is to be prepared for drill only, 8 and 9 provide and 
hook a tackle to the eyebolt on the rear axletree and to a holdfast 
in rear of the gun. 

The gun is supposed to be at the rear of the platform. 

t Examine gun.” 


No. 5 drifts the vent, replaces the pricker in the loop and the 
vent server. 

No. 2 supplies himself with the wadhook, searches the gun 
after the pricker is withdrawn, and replaces the wad hook. 

Nos. 4 and 5 take a purchase with handspikes over the cheeks 
and under the breech, the coin is withdrawn and the elevating 
screw pui in by 3, No. 1 holding up the stool bed with a handspike 
applied over the bottom step of the carriage. No. 1 gives the 
* “ Lower,” 4 and 5 withdraw their handspikes, and lay them 
down. 

To Loap. 


Officer. No. 1. 
yards. With load. 
load. 


Range 
With l 

“ Load.” —No. 1 gives 7 the nature of shell and fuze required, 
and during the loading fixes his tangent scale at the required 
elevation. 

No. 2 places himself in a convenient position for sponging. 
He places his left foot in line with and about 12 inches from the 
muzzle, steps to his right with his right foot and looks to his left 
rear, takes the sponge in a horizontal position from 4, left hand 
back down, right hand back up, brings it in line with the axis of the 
gun, enters the head into the bore, being careful to observe that the 
vent server isin the vent, slides his hands along the stave to his right 
as far ashe can reach, sends the sponge up the bore, slides his 
hands out again and forces the sponge hard home, gives it two 
half turns, pressing it against the bottom of the bore, withdraws 
the spon —— over hand, turning it from him, cleaning the bore 
well. hen the sponge arrives near the muzzle, he jerks it out, 
his hands then should be in the position they were in when he 
introduced the sponge into the bore. He then hands the sponge 
to 4 and receives the rammer, right hand about the centre back 
down, left as near the head as possible back up; as soon as the 
cartridge and shell are put in, he enters the head into the bore 
and forces them home hand over hand. He then springs the 
rammer, steps out, hands it to 4 and goes under cover. 

No. 3, as soon as the sponge is withdrawn, takes the cartridge 
from the cartridge case with his left hand, moves up and places 
it in the bore, he then slews his body to his right and receives a 
shell from 7 and puts it in the bore, withdraws the safety pin, 
or uncaps the fuze, places himself in aà corresponding position 
to 2 and assists him to ram home; when the cartridge and 
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projectile are home he quita the stave and goes under cover. 
Should it appear by the mark on the rammer that the charge is 
not home, 2 and 3 ram home again. 

No. 4 doubles out, halts in line with the sponge head, turns to 
his left, picks up the stave with his right hand back under, six 
inches from the head, turns three-quarters left about, and in doing 
so lifts the sponge over his head, allowing the end of the stave to 
rest on the ground. His left hand meets the stave close to the 
sponge, his right hand is slipped up the stave about two feet. 

e then moves toward the muzzle and passes the stave into the 
embrasure in such a manner that 2 can conveniently lay hold of 
it, waiting at the left rear of 2, facing the gun to receive the 
sponge. When he receives the sponge from 2, he allows the end 
of the stave to fall on the platform, steps to his left, turns three- 

uarters right about, passing the sponge over his head, lays it 
down, takes up the rammer as before detailed for the sponge, and 
hands it to 2. He then remains in position to receive the rammer, 
which he does as soon as 2 has sprung it. He lays it down as 
he did the sponge and goes under cover. 

No. 6 brings up a cartridge in a case and places it on the 
ground on 3’s right front; after the sponge is withdrawn he 
uncovers it, and as soon as 3 has withdrawn the cartridge, he 
goes back to the cartridge store. 

No. 7 brings up a shell, point to his right, having fixed the 
fuze according to No. 1’s directions, and hands it to 3. 

No. 8 issues a cartridge to 6. 

No. 9 iseues a shell to 7. 


To Ron Ur. 
Officer. No. 1. 


Run up. 
Halt. 


Directly the gun is loaded, No. 1 gives “ Run up” and applies 
his handspike under the rear axletree to guide the gun. 

Nos. 2, 3, 4,5, take up their handspikes at the centre, with the 
hands next the parapet back up, the other hands at the small 
ends back down; stepping up to their respective axletree arms, 
they apply their handspikes under and in rear of them, and stand 
ready to heave, taking the time from 2, and using short quick 
pirkan they heave together until the front trucks nearly touch 
the hurter, when No. 1 gives “ Halt,” slides his handspike to the 
rear, clear of the recoil, and looks over the sights, steadying him- 
self by leaning on the cascable. 

Nos. 2, 3, 4, and 5 withdraw their handspikes, drop the points 
to the ground; 4 and 5 lay theirs down; 2 and 3 turn to the rear 
and step outwards, holding their handspikes diagonally across the 
body; outward hands at the small ends as high as the ear, inward 
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hands resting on the handspike at the full extent of the arm, 
bevelled side of the handspikes uppermost; 4, kneeling on his left 
knee in rear of the right cheek, takes hold of the large coin with 
both hands, or the small coin with his left hand, or works the screw 
as may be directed by No. 1; the screw should be used only for 
final adjustment; 5 goes under cover and prepares a tube. 


To Lay THE Gun. (See Section IV.) page 336. 


Officer. No. 1. 
Elevate. 
Lower. 
Coin. 
With screw, Elevate. Halt. 
Depress, Halt. 


Trail (right). Halt. 
Trail (left). Halt. 

No. 1, looking over his sights, gives “ Elevate,” then “ Lower,” 
and when the gun is at the required elevation “ Coin.” If a 
slight amount of elevation or depression is required, he gives 
“ With Screw,” “ Elevate,” or “ Depress.” 

“ Elevate,” 2 and 3 step forward in line with the breech, 
place their handspikes, bevels down, over the steps and under 
the breech, and r down; at “ Lower,” they allow the small 
ends to rise gently; at “ Coin” me withdraw their handspikes 
and step outwards; 4 withdraws the coin as soon as 2 and 3 
elevate, and at “Coin” forces it sharply home. If the order is 
“ With Screw,” “ Elevate,” or * Depress,” 4 works the screw until 
“ Halt” is given. The other numbers stand fast. 

If the muzzle is to go to the left No. 1 gives “ Trail right,” 
and when the muzzle is sufficiently to the left, “ Halt.” At 
“ Trail right” 2 moves round on his right foot to the rear of the 
axletree arm and applies his handspike under it to row ; 3, stepping 
to his left, takes a purchase under the rear of the cheek and 
stands ready to heave over the trail. They heave together until 
the order “ Halt,” and remain there steady till tho next order is 

iven. : 
* Trail left” is the converse of the above. If much traversing 
is required the order is “ Extreme right” or“ Extreme left” In 
this case 4 or 5, according to the side, takes a purchase in front of 
the rear truck m addition to the other numbers. 

Should no order to fire be given when the gun is laid, No. 1 
will give the word “ Under cover.” 


To MAKE ReEapy AnD FIRE. 


Officer. No. 1, 
Fire — rounds. l No, — Ready. 


No. — Fire. 
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No. 1 lowers his tangent scale, eo when firing at a moving 
object, and gives “ Ready ;” 5 presses the tube into the vent with 
his right thumb, passes the lanyard through the rear eye bolt of 
the carriage, steps clear of the recoil, shifts the lanyard to his 
right-hand and extends it, facing the gun. 

As soon as “ Ready” is given, 2 and.3 lay down their hand- 
spikes and with 4 go under cover. 

At “ Fire” 5 draws the lanyard strongly towards his body, 
without a jerk; he then drifts the vent, replaces the vent server 
tad pees and goes under cover, replacing the lanyard under 

is belt. 

No. 1 does not again give “ Load” until 5 has replaced the 
vent server. 


To Run Back and Untoan. 


Officer. No. 1. 


Run back. 
Halt. 
Unload. 


When the vent has been drifted and the vent server placed in 
the vent, at “ Run back” the detachment double out and man the 
fall of the tackle arranged by 8 and 9 for the purpose, and heave 
the gun back into the position for loading, No. 1 giving “ Halt,” 
& Unload,” when the gun is sufficiently run back. On this order 
the gun is unloaded, 2 and 3 withdrawing the charge, 4 supplying 
the necessary side arms. 


To Cease FIRING AND REPLACE STORES. 


Officer. No. 1. 
Cease firing. Elevate. 
Replace stores. Lower. 

Coin. 
Replace stores. 


“ Cease firing,” “ Replace stores,’ No. 1 gives “ Elerate,”? and 
the gun is laid under metal by 4 and 5, he then gives “ Replace 
— ” and the stores are replaced by the numbers who brought 
then up. 
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To Fors DETACHMENT REAR. 


Officer. No. 1. 
Detachment rear. Outwards turn, 
Double march. 
Halt. 
Front. 


“ Detachment rear,” No. 1 doubles to the left rear of the plat- 
form, faces to the left, and gives the order “ Outwards turn ;” 2 and 
4 turn to their left, 3 and 5 to their right. 

“ Double march,” 4 and 5 followed by 2 and 3 wheel to the 
right and left, and when clear of the platform to the right, and 
round No. 1’ sleft shoulder, 6, 7, 8 and 9 coming up into their 
places; when 2 and 3 have passed him No. 1 gives “ Halt,” 
& Front,” and changes his flank by the rear. 


To CHANGE ROUNDS. 


Officer. No. 1. 
Change Rounds. Change Rounds, 


In changing rounds No, 2 becomes 4; 4, 1; 1,9; 9,8; 8, 7; 
7, 6; 6, 5; 5, 3; 3, 2, 


R.M.L. ORDNANCE ON REAR CHOCK CARRIAGES. 


Guns mounted on rear chock carriages require the same 
detachment and stores as those on common standing carriages, with 
the exception of one roller handspike provided by No. 1 and two 
7-foot handspikes by 2 and 3, instead of five common handspikes. 

The drill is alzo the same, with the following exceptions : — 

In running up, No. 1, — hia roller handspike vertically, 
takes a purchase under the socket in rear of the chock, bears 
down and raises it off the platform, keeping a firm hold of the 
handspike to prevent its flying up, which gives him a perfect 
control over the carriage and enables him to guide it. When the 
platform is in good order the gun runs up very fast. No. 1 in 
that case allows the small end of his handspike to “come up” 
just before the trucks reach the hurter. As soon as the gun is run 
up, No. 1 releases his roller handspike, takes it by the centre 
ios his right band and slides it well to the rear clear of the 
re . 

In running np, 2 and 3 apply their handspikes at the axletree 
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arms assisted by 4 and 5. As soon as the gun is up the handspike 
men turn to tke rear in line with the vent. 

“ Elevate,” 2 and 3 apply their handspikes, 5 double-manning 
3’e, 4 attending to the coins. 

“ Trail Left,” 2 applies his handspike under the right cheek 
behind the chock. 

“ Trail Right,’ 3 applies his handspike in a similar manner 
under the left cheek. 

“ Extreme Right,” or Extreme Left,” the numbers all go to 
o side and heave over, applying their handspikes behind the 
cheek. ; 
The fanning back is performed by means of tackle, No. 1 
applying his roller handspike as in running up, and the rest of the 
Nos. running away with the fall. 


64-PR. R.M.L. ON MONCRIEFF CARRIAGE. 


-_Tue CARBIAGE AND PLATFORM. Mark II. 


The 64-pr. carriage ig the same as that for the 7-inch gun, 
deacribed page 228, but the sides of the platform are of girder iron 
10 inches deep, 54 inches wide in the flange, and 15 feet long, but 
placed 2 feet 2} inches apart. There is but one brake-wheel upon 
the left of the platform; the elevator is moved by iron-pointed 
levers, working in capstan heads, one upon each end of the brake- 
shaft. The platform has but three trucks, one 2 feet in diameter, 
in rear, and two l foot 6 in inches diameter in front; they are 
moved by iron-pointed or shod levers. The gun when mounted 
will fire over a parapet 9 feet 4 inches high. 


DRILL WITH 64-PR. R.M.L. (CONVERTED GUN) OF 
68 CWT. ON MONCRIEFF OARRIAGE. MARK II. 


The detachment, consisting of 9 Nos., is told off and takes 
post under cover, as with the same gun mounted on a traversing 
platform. 


GENERAL Dotizs. 


No. 1 commands, direots, or superintends boring and fixing 
fuzes, attends to the brake in running up, and lays, ` 

No. 2 searches, sponges, places projectile in bore, rams home 
{attends to lever if required), and ‘elevates. 


199 


R.M.L. Ordnance (64-pr.). 


No. 3 loads, uncaps or removes safety pin from fuze when in 
the hore, rams home (attends to lever if required). $ 

No. 4 attends to side-arms, supplies them to 2 (attends to lever 
if required). 

No. 5 attends to vent, supplies wedgewads, traverses (attends 
to lever if required), makes ready, and fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes, and brings up the projectile. 

No. 8 attends to cartridge store, serves out cartridges to 6. 

No. 9 attends to shell store, issues shell, tubes, and fuzes. 


To PREPARE FOR ACTION. 


As with the gun on a traversing platform, except no preventor 
rope, handspikes, truck levers, or iron-shod levers, are required. 
No. 5 provides a long lanyard. 

A sponge, with wire rope stave, and a jointed rammer are used. 

2 and 3 bring up an iron pointed lever each, which they lay 
down on each side of the gun. 

Tackle will be necessary to run the gun back. Two sets of 
light tackle are brought up by 6 and 7. 

The « nge and rammer are laid down on the right of the gun, 
close to the parapet, heads towards the muzzle, the shell extractor 
and wadhook outside the pit. 

At “ Examine Gun,” same as at 64-pr. R.M.L. on a traversing 
platform, except 4 supplies 2 with the wadhook, and replaces it, 
and 2 attends to the elevating wheel and depresses, after the 

un has been searched, until the muzzle is in a convenient position 
for loading. 


To Loap. 


As with the gun on a traversing platform, except as follows :— 

No. 1 at “ Load” gets the gun into a convenient position, ie., 
the upper edge of counterweight nearly horizontal; 2 depresses 
the gun, if necessary. 

After the loading is completed, 2 gives 1° or more of elevation, 
as shown on the arc. 


To Run UP. 


Before running up, No. 1 will give the caution “ Stand Clear;” 
then, holding the brake, he allows the gun to run up. 

He must be very careful not to let it escape from his control, 
and on the other hand he must not check it too soon. Should the 
latter be the case, No. 1 gives “ Work Levers,” 2 and 3 fix the 
latchets and work their levers, small ends to the rear; 2 and 4 
man the right, 3 and 5 the left lever; No. 1 will give “ Down,” 
‘© Fresh Purchase,” “ Halt,” as required. 
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When the gun is up, No. 1 will mount up the ladder to lay it, 
2 and 3 slackening the latches and unshipping the levers; 5 mans 
the traversing handle. 


To Lay THE Gon. 

5 traverses. 

2 elevates or depresses. 

The gun may be laid without exposing any number, No. 1 
using a reflecting sight or elevating in accordance with the 
graduations on the elevating arc or trunnion pointer, and traversing 
to marks previously made on the racers. 


To Maxe READY AND FIRE. 

When No. 1 has laid the gun, at “ Ready,” 5 mounts up and 
drops the tube into the vent, throwing the lanyard clear of the 
—* and comes down. 

hen the gun is laid from below, No. 5 makes ready before 
the gun is run up. As soon as he has fired he drifts the vent, 
replacing the vent eerver and pricker, and coiling up the lanyard. 


To Unitoap anD Ron Baoxk. 
(¥or drill purposes extra men will be required). 

To run back, 2 and 3 fix the latches-and work their levers, 
small ends to the front, and bear down, double-manned by 4 and 5, 
No. 1 giving “ Down,” “ Fresh Purchase,” “ Halt,” as required. 

Tackles to be hooked by 4 and 5, assisted by 6 and 7, and 
manned by all available Nos. 

Unloading should be effected from the firing position before 
the gun is run back, 


To Crease FIRING AND REPLACE STORES. 
To Form DETACHMENT REAR. 
To CHaNnGcE ROUNDS. 


As with 64-pr. R.M.L. on traversing platform. 


‘80-PR. R.M.L. CONVERTED GUN. 


DESCRIPTION. 
ft. in. 


nominal .. oe . 10 0 
Length <ofbore .. oe . 9 525 
of rifling .. bo . 8 10°25 
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Preponderance . 9 cwt., 3 qrs., 4 lba. 
Calibre “je oo és e..  6°3 inches 
Nominal Weigh “a ee Xs 5 tons 
Grooves os ‘ ‘ oe ate 3 
Twist of rifling oe os uniform 1 in 40 


GENERAL OBSERVATIONS. 


The 80-pr. R.M.L. converted gun for land service is met with 
for defence of land fronts, and for coast defence against wooden 
shipping. 


Mops or ConveERSION. 


Its mode of conversion from the 68-pr. S.B. of 95 cwt. is 
identical with that of the 64-pr. of 58 cwt. 
These guns are examined after every 150 rounds. 


RIFLING. 

The rifling, however, is on “ the Woolwich system,” the width 
of the groove being 1'3 inches, and depth 0'145 inch. Case 
shot is, therefore, the only projectile interchangeable with the 
64-pr. gun. 


VENTING. 
The 80-pr. is vented in the same manner as the 64-pr. 58-cwt. 
gun. 


SIGHTING. 


The 80-pr. is side-sighted, and has drop trunnion sights; the 
tangent scales are fitted with deflection leaves, and are graduated 
and marked in a similar manner to the sights for the 64-pr. of 
71 cwt. 


PROJECTILES. 
Weight. 
lbs. oz. 
empty ee oe ee mm, tf d 
Common 4 filled with 8 lb. 13 oz. bursting 
Shells charge .. * * . 79 14 
Shrapnel E with 288 buliets and 9 oz. 


bursting charge .. ee os «© 6 
Shot case, filled with 50 8-oz. sand shot, clay and sand 32 0 

Common shell is used on land fronts against earthworks, 
buildings, &c., on sea fronts against shipping. 

Shrapnel shell is used when the range is beyond the effective 
power of case shot; on land fronts against bodies of troops; on 
sea fronts against boats. Case shot is used for close quarters 
against troops or boats. Two can be used on emergencies at close 
quarters. 

(A. BM.) o 
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CHARGES. 


Full or Service .. .. 10)bs. L.G. or R.L.G. 
Velocity .. oe .. 1,240 feet (muzzle). 


Fuzes. 


. Pettman G.S. J for use with common f sea fronts. 
Percussion 4 BL. Mark IL shell land fronts. 
5-seconds M.L.O., for use with shrapnel shell when 
time of flight is less than 5 seconds. 
9 seconds M.L.O., for use with shrapnel shell when 
Wood, time time of flight is more than 5 seconds. 
15-seconds M.L.O., for use with shrapnel shell when 
time of flight is more than 9 seconds, or in lieu of 
L 65 or 9-second fuzes. 
N.B.—Percussion fuzes can also be used for shrapnel and time 
fuzes for common shell in exceptional cases. 


WOODEN GARRISON CARRIAGE, 
80-PR. (CONVERTED) GUN. 


CONSTRUCTION. 


The wooden rear chock and sliding garrison carri for this 
gun are similar in construction to those described for the 64-pr. 

They weigh as follows :—Rear chock, 19} cwt. ; sliding, case- 
mate, 15} cwt. ; sliding, dwarf, 16} cwt. 

Wrought-iron carriages are not supplied for this gun. 


TRAVERSING PLATFORM. 


The descriptions of traversing platforms for 64-pr. guns apply 
equally to the 80-pr., a3 the same platform, dwarf or casemate, 
es all natures of wood sliding carriages. 


DRILL FOR 64-PR. and 80-PR. R.M.L. GUNS ON 
TRAVERSING PLATFORMS. 


The drill is the same as for 64-prs. on common standing car- 
riages, except in the details hereafter specified. 

The detachment consists of nine numbers. The additional 
stores required are two sets of tackle, one preventor rope, two 
truck levers, two iron shod levers; two handspikes only are 
required. With the 64-pr., luff tackles; with the 80-pr., light gun 
tackles, 7-foot handspikes, and one shell-bearer should be 
provided. 
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GENERAL DUTIES. 


No. ] commands, directs or superintends boring and fixing 
fuzes, holds on to the preventor rope and lays. 

No. 2 searches, sponges, rams home, runs up, elevates and 
traverses. 

No. 3 loads, uncaps or removes safety pin from fuze when in 
the bore, rams home, runs up, elevates, and traverses. 

No. 4 attends to side arms, and supplies them to 2, runs up, 
attends to the elevating screw and coin in laying. 

No. 5 attends to vent, supplies wedge wads, runs up, holds 
on to preventor rope, makes ready, and fires. 

No. 6 supplies 3 with cartridges (and with 80-pr. brings up 
projectiles.) 

No. 7 attends to fuzes and brings up projectile. 

No. 8 attends to cartridge store and serves out cartridges to 6. 

No. 9 attends to shell store and issues shells tubes and fuzes. 


To PREPARE FOR ACTION. 


“ To prepare for action.”—No. 1 provides and fixes sights and 
preventor rope, which he attaches to the carriage, assisted by 3 (if 
necessary), takes two turns with it round the bollard, the running 
end coming off to the left at the top. 

No. 2, handspike, truck lever, iron shod lever, and assists 4 
with side arms. 

No. 3, handspike, truck lever, iron shod lever, and elevating 
screw. Removes muzzle tampeon. 

No. 4, side arms and support. 

No. 5, wedge wads, tubes in box, lanyard, pricker and vent 
server. 

No. 6, two cartridge cases (which he takes to the cartridge 
store), bucket filled and brush, two drill cartridges for drill pur- 


8. 

No. 7, fuzes, fuze and shell implements, one set of tackle (and 
with 80-pr. a shell bearer). . 

No. 8 prepares to issue cartridges. 

No. 9, one set of tackle and a brush for cleaning projectiles. 
Prepares to issue shell, tubes, and fuzes. 

The handspikes and iron shod levers are laid down bevelled 
sides uppermost; the handspikes next the gun, the truck levers 
between them, the whole with their points to the front. 

The standing blocks are hooked by 7 and 9 to the rear eye- 
bolts of the platform, the tackles rounded in, and the ends of the 
falls coiled down. 

“ Examine gun.”—No. 5 drifts the vent, replacing the pricker 
and vent server, 4 and 5 take a purchase with their handspikes 
over the cheeks and under the breech, and bear down. 

(A. M.) o2 
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With the 80-pr. 2 double man’s 4’s handspike; the coin is 
withdrawn and the elevating screw put in by 3, No. 1 holding up 
the stool bed with an iron shod lever applied over the bottom step 
of the carriage. No. 1 gives “Lower,” when 4 and 5 withdraw 
their handspikes and lay them down; 2 supplies himself with the 
wad hook, searches the gun, after the pricker is withdrawn, and 
replaces the wad hook. 


To Loan. 


No. 2 mounts on the side piece, and places himself in position 
for sponging. 

No. 3 mounts on the step to put in the cartridge, and on the 
— to put in the projectile, and a wedge wad after they 

ve been rammed home, 2 and 3 pressing it steadily home, 

jamming it under the head of the projectile by two smart taps. 

With 80-prs. 6 and 7 bring up projectiles in bearer, 6 carrying 
the cartridge case in his right hand. The bearer is placed on the 
front of the platform, and 7 removes it when the shell has been 
placed in the bore by 2 and 3. 


To RUN vp. 


“ Run up.”—No. 1 takes in the slack, and holds on the pre- 
ventor rope; 2, 3, 4, and 5 take up the truck levers; 2 and 3 
raising the small ends to enable 4 and 5 to hook the points to 
the eye-bolts. When this is done 2 and 3 haul down the small 
ends by means of the ropes; 4 and 5 place the pawls; 4 gocs 
under cover; 5 holds on to the preventor rope behind 1; 2 and 3 
guide the levers whilst the carriage is in motion. 

Nos. 1 and 5 ease off, hand-over-hand, and hold on when the 
mark on the preventor rope comes over the bollard. 

When the gun is in its proper position No. 1 gives ‘ Halt,” 
when 2 and 3 heave down the smull ends of the levers; 4 and 5 
throw back the pawls; 2 and 3 allow the small ends of the levers 
to * gently, manning the ropes when the levers are above their 
reac 

When the rear of the carriage reats upon the platform the 
levers are unbooked, withdrawn, and laid down outside the hand- 
epikes by 2, 3,4 and 5, 4 tightening the compressor if the car- 
riage is fitted with one; 2 and 3 pick up their handspikes, and 
stand ready to elevate (at the 80-pr. 5 double manning 3’s hand- 
spike); 4 attending to the coins and elevating screw. 

5 unhooks and takes in the slack of preventor rope. 


To Lay Tas GUN. 


The gun is elevated in the same manner as when mounted on 
a standing carriage; on No. 1 giving the word “ Coin,” 2 and 3 
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lay down their handspikes, and take up the iron shod levers to 
traverse; 5 prepares a tube. 

As these platforms are pivoted in front, in rear, or in the centre, 
the position taken up by 2 and 3 differs according to the manner 
in which the platform is pivoted. 


Nature of Pivot. Position of Nos. 2 and 3. 


“ Trail right.” 

2 stands facing to the rear 
with the point of his lever resting 
on the rear racer; at “ Halt” he 
scotches the rear truck his own 
side with the lever. 

3 stands facing to the rear and 
applies the point of his lever under 
ths left rear truck of the platform, 
both hands back up, and heaves 
the platform over to the right, 
taking short quick purchases. 


“ Trail left? 
The numbers work in the 
> opposite directions, 
Pivot “ B” (under the front : . 
part of the platform). Yas with * A” Pivot. 


Pivot “A” (under the 
muzzle of the gun when runup). 


“ Trail right.” 

3 works as with pivot “A;” 
2 takes up his positivn at the 
front truck on his own side, and 
works over the front of the plat- 

Pivot “C” (in the centre of ) form to the left. At “ Halt,” 2 
the platform). withdraws his lever and with it 

scotches the rear truck. 
“ Trail left.” 

3 works the front truck, 
and 2 the rear, 3 scotches the 
rear truck at ‘‘ Halt.” 

Trail right or left. 

Pivot “D” (at an interme-| 2 and 3 work the front 
diate point between the centre ) truck, 2 heaving the front of the 
of the platform and the rear) platform over to the left in the 
truck). first case, 3 the front to the 

right in the second. ` 
i “oR” (5 
— (in front of the As with “ D ” Pivot. 


rear Block), C uerenr ofthe} As with “D” Pivot. 


206 


R.M.L. Ordnance (64-pr. and 80-pr.). 


With platforms pees at“ A” or “B;” at “ Extreme right” 
(or Left) 2, 3,4 and 5 push over the rear of the platform in the 
direction ordered. 

When traversing tackle is used; at ‘ Hook traversing tackle” 
4 and 5 hook the double blocks to the rings or holdfasts prepared 
for them; 2, 4, and 3, 5, haul on the tackle, or ease off at ‘ Trail 
right” (or Left), so as to move the platform in the direction 
required. i 

If the tackle when hooked hinders the service of the gun the 
double blocks are removed by 4 and 5, or the single ones by 2 
and 3, as may be directed by No. 1. 


To MAKE READY AND FIRE. 


At “ Ready,” 2 and 3 withdraw their levers, and place them, 
bevels up, as scotches under the trucks, 2, 3, and 4 then go under 
cover. No. 5 presses the tube into the vent, descends from the 
platform, passes the lanyard through the rear eye bolt of the 

iage, and stands ready to fire facing the gun; immediately 
after firing he drifts the vent, replacing the vent server and 
pricker, coiling up the lanyard and placing it under his belt. 


Roun Back. 


“ Run back,” 4 slackens the compressor if the carriage is fitted 
with one. 

The truck levers are applied as in running up; No. 1, standin 
between the cheeks, holds the small ends of the truck levers an 

ides them; 4 and 5 overhaul the tackle and hook the front 

locks to the front eye-bolts on the carriage. All the numbers, 

except No. 1, man the falls on their respective sides, and at 
« Heave” haul the gun back. 

When the gun is run far enough back, No. 1 hauls down the 
levers by the ropes till the pawls fall; the levers are then allowed 
to come up, No. l rising with them. The front blocks are unhooked 
by 4 and 5, who carry them to the rear, overhaul them, lay them 
down clear of the racers, and coil down the end of the falls. 
No. 1 takes in the slack of the preventor rope; 2, 3, 4, and 5 
unhook the truck levers and lay them down. 
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7-INCH R.M.L. GUN OF 7 TONS (L.S. ONLY). 


Mark I. | Mark III. 
Calibre .. oe ee .. | 7 inches .. .. | 7 inches 
Nominal weight .. oe .. | 7 tons ee .. | 7 tons 
Preponderance .. oe solos ee oe .. | 2 cwts. 3 qrs. 2 lbs. 
of bore * pain es oe ee — 6 inches 
Length 4 of rifling clee Jes ee .. | 9 feet 2:5 inches 
total .. * .. | 12 feet Ginches ..| 12 feet 4 inches 
ia: grooves Number | 3 oe | 8 
Rifling { Erao! uniform .. | Lin95 calibres >| Uniform, 1 in 36 calibres 
Chamber.. oe oe .. | Cylindrical .. .. | Conical 
“A” tube ee oe ee Toughened steel 
“B” tube oe oe es Coiled iron 


DIFFERENT PATTERNS. 


There are actually four patterns of this gun. Of Mark II., 
however (which are marked FI. on the left trunnion), only two 
were made. 


CONSTRUCTION OF MARK I. 


Mark I. was introduced in 1865 as a battering gun for coast 
defence. It is of the Armstrong, or original construction, on 
which system all B.L.R. guns, and the earliest R.M.L. guns, viz., 
64-pr., 7-inch, 8-inch, 9-inch, and 12-inch ot 25 tons ( of Mark 
I.), were made until the year 1867. The 7-inch Mark I. consists 
of: A tube; breech piece and B tube; trunnion ring ; five coils; 
cascable. ' 

Although this construction gave good results, it was expeusive, 
both from the quality of the iron required, and from the number 
of pieces to be made and put together for each gun. 


FRASER CONSTRUCTION. 


The plan proposed by Mr. R. S. Fraser, of the Royal Gun 
Factories, was consequently adopted in 1868, differing from the 
original construction in the gun being built up of a few large and 
comparatively heavy coils instead of several short ones and a 
forged breech piece. ' 

The 7-inch Mark III., and all R.M.L. guns of the patterns 
now being manufactured (except converted guns), are built up in 
this manner. That is to say, over a barrel (or “ A” tube) of steel 
are shrunk a certain number of coils or other pieces of wrought 
iron, according to the size of the gun, while a cascable is screwed 
into the end of the coil which comes over the breech end of the 
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tube, and fitting closely against the solid end of the barrel sup- 
forts it firmly. The 7-inch Mark III. consists of: A tube; 
breech piece; B tube (chase); breech coil; cascable. The points 
in which Mark IV. differs from Mark IIT. are a slight increase in 
thickness of the steel tube at the breech end, and the putting on of 
the first layer of iron in the shape of a coiled breech piece, a 1B 
coil and a B tube, and a consequent modification in the C coil. 


EXAMINATION, &0., OF GUNS. 


The guns will, as far as possible, be examined regularly after 
every 100 rounds with projectiles, by the Inspector of Warlike 
Stores at stations where there is one; at other stations under the 
direction of the Officer commanding the Royal Artillery in the 
district. 

The bores of guns from which practice is carried on, should 
be kept slightly oiled to prevent rusting. At the close of each day’s 
practice they will accordingly be washed out and placed under 
metal, and, as soon as dry, will be oiled with a sponge, and the 
muzzles closed with tampeons. When guns are not in use the 
bores will be lacquered. 


RIF. ina. 


The rifling is on the “Woolwich system,” adopted for all 
R.M.L. guns from 25-pr. upwards, excepting the 64-pr. 

The 7-inch, however, differs from other guns in having a 
uniform spiral. 

The grooves are 1'5 inches wide at the top, and ‘18 inch deep. 


VENTING. 


The 7-inch gun is vented with a cone or through vent bush of 
hardened copper, the position of which is so regulated that the 
bush strikes the surface of the bore 74;ths of the length of the 
cartridge from the bottom. 


SIGHTING. 


The gun is provided with six sights, viz., two tangent sights, 
one on each side, graduated up to 15°. The scale is four-sided, 
and is marked as follows :— 
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7-1noH Marx III., § 2198. 


DEGREES. 


FUZE, 


COMMON SHELL BATTERING FUZE A YARDS } COMMON BHELL, FULL. 


PALLISER SHOT OR SHELL, AND 
OOMMON BHELL, BATTERING, 
YABDS. 


The tangent sights are provided with deflection leaves, the 
scale of which allows of 30’ deflection being given right or left. 

One centre hind sight. This is a ecale for use at close quarters, 
and for double shell. It works in a gun metal socket fixed in the 
gun, and is provided with a set screw, is hexagonal and marked 
as follows :— 


7-INCH Mark III., § 198. 


eo 


Two trunnion sights. The sight consists of a pillar, collar, 
and socket of gun metal, a steel leaf and screw for fixing the leaf. 
The socket is permanently fixed in the gun; the pillar and collar 
each lock into it with a bayonet joint, so that when once the 
sight is in its true position it cannot be removed without first 
raising the collar and turning the pillar round a quarter of a circle 
to the left. 

One centre foresight. Similar to the trunnion sight. 
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PROJECTILES. 

Weight. 
lbs. oz. 
Case, filled with 71 8-oz. sand shot, clay andsand 69 6 
Shot 113 3 
Palliser { $ ah 11b. 10-oz. “bursting charge ve U4 13 
-- 108 O 
Common — 81b. 120z. bursting charge .. 116 12 
145 9 
Shells Double* with 1 10Ib. 120z. bureting change .. 156 5 
. 2 2 
Palliser { ith a 21b. bor bursting charge .. 11410 

— ‘Filled with 192 2-oz. sand shot and 
pne 12 oz. bursting charge .. .. 118 0 

Gas chec , weight of. 


Case shot is used for close quarters against troops or boats. 

Palliser projectiles. Both shot and shell are used against 
ironclads. 

Common shell is used against shipping, as also double shell at 
close quarters. 

If required the common shell can be used with battering 
charges. 


CHARGES, 


Battering .. oe 30lbs. P. or 22]bs. R. L. G. 
Full .. oe ee 14lbs. R.L.G. 


7-INCH R.M.L. GUN OF 6°5 TONS. 
Charge 30 Ibs. P. Powder. Projectile, without Gas-check, 115 lbs. 


Range in Yards. Velocity. Energy. Bosh per — 
feet per second. foot tons foot tons. 
0 1525 1855 85 
500 1382 1524 69 
1000 1261 1268 58 
1500 1159 1071 48 
2000 1078 927 43 
2500 1019 829 37:5 
3000 973 765 
Fuzes. 


Time, 15-seconds M.L.O. for use with shrapnel shell. 
Percussion, Pettman, general service, for sea fronts for use with 
common and double shell. 


* Gas check for double shells, vide Changes in Material, 3374. 
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TABLE oF WEIGHTS, &0., OF CARRIAGES OF 7-INCH OF 7-TON 
Gun. 


7-inch M.L.B., single f casemate .. 27 3 
dwarf e: 29 0 10 6 
it ‘or y 
80 8 (vith 10 6 
» double —— mn 
cat «i » 10 6 
CARRIAGES. 


Sliding carriages for 7-inch guns and upwards are now con- 
structed of wrought-iron, and of which there are two distinct con- 
structions in the service. 

The first patterns are of the single-plate construction, where 
the brackets are formed of a singie plate of iron riveted to an 
open framework of angle iron. 

The last pattern is of the double-plate construction, where the 
brackets are formed of two plates of iron riveted to a framework 
of bar-iron fitted between them. 

The compressor arrangements of the single-plate carriages are 
those known as the American and Elswick patterns. The 
American is worked by hand-wheels fitted on the outside of each 
bracket. The compressor pates, six in number, are strung on 

ins from angle plate bolted to the blocks, and hang down 
ara five wooden baulks fitted down the middle of the plat- 
form, the centre baulk alone being a fixture. By turning the 
hand-wheels on both sides of the carriage, the shafts are screwed 
into the metal nuts which travel along the screws, and draw 
with them the upper arms of the rocking lever outwards, thereby 
forcmg the lower arms inwards against the outer compressor 
pites and thus jamming the whole of the plaies and moveable 
together against the fixed centre baulk. Itis necessary 
with thìs com r to tighten up both screws before every 
round, and slacken them before running up. 

In the Elswick compressor the baulks are replaced by six 
bars of wrought-iron plate, all moveable; the screw shafts are 
worked by iron levers in place of band-wheela, The screws on 
the shafts are of a different pitch; that on the right side is called 
the compressor screw, and has a quicker pitch than the one on 


Section I. 


PART IV. 
Section I. 


212 


R.MLL. Ordnance (7-inch). 


the left, which is called the adjusting shaft. The compressor 
screw for double plate is made with right and left hand threads. 

It is only necessary to work one of the screws before and 
after every round. By pushing down the compressor lever a 
quarter of a circle, the whole of the compressor plates and bars 
are jammed together by the right rocking lever against the 
opposite or left rocking lever, the position of which is adjusted 
by the lever of the adjusting shaft, according to the amount of 
compression required. 

ouble-plate carriages are employed either as dwarf or case- 
mate, the difference in height being given by the platform. 

They are now fitted with hiydeactic buffers instead of Elswick 
compressors, and some of the carriages have elevating gear con- 
sunog of a worm-wheel and shaft instead of the capstan head 
and lever. 


Each carriage consists of :— 
2 brackets, l rear eccentric shaft with 
1 front transom, two rollers, and 2 sockets, lever, 
1 bottom plate, with angle 2 front clip plates, 

guides and stays, Elevating gear, 
2 capsquares with keys, Compressor gear, or bracket 


2 front rollers with axles and | for hydraulic buffer. 
-inch split keys, 


On the right and left brackets a reader or small block of gun- 
metal with pointer is attached by two screws for use in connexion 
with the index plate attached to the breech of the gun. 

The capequares are interchangeable and reversible on both sides 
of the carriage. 

The ca plates prevent the carriage from jumping up when the 
gun is fired. They are fitted one on each side through slots cut 
in the angle-guides beneath the carriage, and secured each by two 
bolts through the bottom, which they clip to the upper flange of 
the platform girders. Before the carriage can be dismounted from 
the platform, the clip plates must be removed. 

n order to presare the carriages in a proper working condition, 
the axles, spindles, pinions, compressor and adjusting nuts, com- 
lc screw, adjusting shaft, rocking levers, &c., and also their 

arings, must be kept clear of —— oil and rust, and kept well 
lubricated. The compressor plates and bars are on no account to 
be oiled or greased ; they * be scraped to prevent deterioration 
from rust ; a little superficial rust is not detrimental, as it tends to 
= friction. baii i 

n putting the gear on a carriage, should a screw go very tight 
it must be — and pita | and if it is fad that the 
bearing or screw has been indented, the burr must be carefully 
removed with a file. 
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CapstaN Heap ELEVATING GEAR. 


1. The pinion with spindle, capstan head, and jamming lever, 


will fit on either bracket, but must be placed on so that the lever - 


will clamp by turning it to the rear, and the boss of capstan placed 
next the brackets. 

2. The pinion spindle is placed through the bracket from the 
inside, the capstan placed on the spindle outside the bracket, boss 
inwards, the feathers entering the feather-ways in the spindle, and 
the jamming levers placed on. These articles are placed similarly 
on each bracket. 

3. The elevating arc may be placed on, either before or after 
the gun is mounted, but it is more convenient to place it on after 
the gun is mounted; it is less likely to be damaged, and more out 
of the way. 

The top of each arc is marked “top,” which end should be 
placed uppermost ; it will then suit only the side to which it belongs. 
‘The object of marking the “ top ” is to keep the arc in the position 
to give the requisite elevation and depression, as the length of the 
arc is shortest above the pivoting screw. 

The arc is pivoted to the patch on the gun by a screwy, which 
is marked “ R” or “L” (right or left), and when the screw is 
poene home, a keep-pin is placed vertically through it and the 
patch. 


ELswicK COMPRESSOR ON DOUBLE-PLATE CARRIAGES. 


The adjusting lever is secured at any position on the arc by 
means of a key; on throwing down the compressor lever into the 
catch on the arc, both the compressor and adjusting nuts travel 
outwards along the compressor screw, carrying with them the 
upper ends of the rocking levers, thereby forcing the lower ends 
inwards against the plates on the carriage and jamming them against 
the bars on the platform, which are thus compressed tightly 
together; the friction produced between them on the discharge of 
the gun checks the recoil. The amount of compression is regulated 
by the position of the adjusting lever along the arc. 


TRAVERSING PLATFORMS. 


Traversing platforms for all guns of 7 tons and upwards are 
constructed of wrought iron, and are dwarf or casemate. 

For single piate carriages, the same platform is suitable for 
either 7 or 9-inch. 

For double plate carriages, one platform is required for each 
nature, which was formerly fitted to receive the Elswick com- 
pressor, but now the hydraulic buffer. 
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The platform is 15 feet in length, and has a slope of 4°. 

It is fitted with brackets on the side for the reception of the 
sponge, rammer, and iron pointed levers. A water tank is attached 
to the rear of the right side of platform for wetting the sponge 

end. 


UN. 


TABLE OF WEIGHTS, &C., OF PLATFORMS FOR 7-INCH 7-TON 
RM.L. G 


cwt. qrs.| ft. in. ‘in. in. 

97-inch R.M.L. Platform for f casemate ..| 55 2 2 103 6 10} 

single plate carriages .. | dwarf.. 69 2 ee 10} 15} 
with gear) 

9 inch R.M.L.( casemate fitted for compressor; 55 2 2 103 8} 13 
Platform ditto with buffer ..| 52 1 2 104 <2 — 
for double ¿ dwarf, “A” àh «| 77 0 2 1010 18 24 

plat? « S02 ra .| 80 OF | 2 10} | 24 24 
carriages » SDr = --| 80 8 2 10} | 24 18 
— — — — — — — — — — — — 


HYDRAULIC BUFFER. 


The object of using the buffer is to reduce the recoil of the 
carriage within the desired limits, which is accomplished as 
follows :— 

The cylinder being rigidly fixed to the platform, and the end of 
the piston rod fixed to the front of the carriage, when the carriage 
is run up, the piston-rod is drawn out of the cylinder nearly its full 
length, and the piston drawn to the front end of the cylinder, and 
the oil passed to the back of the piston. As the carriage recoils it 
forces the piston-rod with the —— up the cylinder, the resistance 
to its passage by the oil checking the recoil; the oil passes from 
the rear to the front of the piston through the holes in it, therefore, 
the size of the holes is regulated to suit the velocity of the recoil: 
the larger the gun the smaller the holes must be. The resistance 
offered by the oil increases with the velocity of the piston, and 
vice versa. 

The cylinder not being entirely filled with oil, the air in that 
space causes it to act as an elastic buffer. 

The same buffer is adapted for use with all heavy rifled M. L. 
guns from 7-inch to 12-inch of 25 tons by varying the size of piston 


holes. 
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* Four holes, 0°9 inch diameter, are drilled in the piston to 
allow of the passage of the oil; when full charges are used the 
recoil may be adjusted by diminishing the quantity of oil in 

linder. 

* To fill the cylinder with oil, run the carriage up to the stops, take 
out the screw plug and rest the gallon measure in the hole, turn off 
the cock and fill the measure with mineral oil to the gallon mark, 
then turn the cock and allow the oil to flow into the cylinder; repeat 
the operation until the quantity required is run in. The greatest 
quantity of oil used should not exceed 12 gallons, which, with the 
carriage run out, will be 4§ inches deep at the filling hole; this 
depth may be easily tested by a slip of wood: oil is withdrawn by 
means of the front cock, air being let into the cylinder at the same 
time by the removal of the rear plug. 

t The buffer will be kept on the platform filled with the proper 
quantity of oil, and when not required for immediate use the piston 
rod will be disconnected from the carriage and pressed home into 
the cylinder. 

A zinc pan to catch any dripping of oil from the gland in 
firing is suspended in front of the buffer. 

A common spanner, for use in loosening or tightening the 
packing gland of the buffer, will be issued in the proportion of one 
per work or battery; a double-headed spanner for the purpose of 
removing the screw plug, and turnia or tightening the cock, is 
supplied with each buffer, and McMahon’s spanner is used for 
screwing and unscrewing the nuts and collars. 


RACERS. 


The racers for guns under 10-inch are of wrought iron, and of 
the same section, viz., 2} inches deep by 24 inches wide, and with 
a flange ? inch deep at the bottom at each side. 

The radii of the racers are as follows :— 


Front. Rear. 
Pivot. ft. in. ft. in. 
A ee ee ee ee 6 3 16 6 
A (Elswick pattern, casemate) 5 5} 16 6 
C (centre) .. as . 5 52 56 5% 
DO T as ee A 2 33 


ë These holes were formerly 1 inch ; pistons having these sized holes should have 
one plugged — 

+ It should be removed from platforms of gans seldom used, emptied, and kept 
in store. 
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PRESERVATION OF SiaHts, FITTINGS, &. 
I—Fittings, §c. 
The parts liable to damage by exposure, viz. :— 
The elevating arcs and pinions, 
The front and rear carriage rollers, with connecting shaft, 
should be removed from all guna and carriages, also such exposed 
rts-of traversing gear as are readily shifted, except one or more 
a the discretion of the Commanding Officer) which may be held 
in readiness for action. 
When the position of the guns is such that no inconvenience is 
likely to accrue from some delay in preparing them for action, the 


screws, adjusting and compressor, with levers, &., may be kept in 


the Artillery store until wanted for use. 

The compressor gear should, however, be temporarily applied 
to the carriages as often as is necessary, to satisfy the Commanding 
Officer of the completeness and good working order of every part. 

The axles of the platform trucks should be occasionally oiled. 


IT.—Sights. 


Where are mounted in exposed positions the whole of the 
sights should be removed, and kept in store, the holes in the guns 
being filled with a plug of greased tow to keep out the rain and 
dirt. These plugs can be readily removed when it is required to 
fit the sights to the guns, and particular attention should be paid 


to the prevention of rust or grit accumulating in the sight recesses. 


The set-screw for clamping the centre-hind sight, not being 
removable from the gun, should be tested to see that it works 


y. 

The sights themselves should be kept clean, free from grit, and 
oiled ; the sliding leaf and elevating nut* of the tangent scales, as 
well as the collars of the centre-fore and trunnion sights, should 
have free play. 

The exposed portions of the sights are bronzed if made of gun- 
metal, and blued if of steel, This is done to preserve them from 
corrosion, and on no account are these parts to be burnished or 
cleaned in such a manner as to remove the bronzing or blueing. 


III.— Plates, Metal, Elevating. 
These plates are removed for transport, and the holes in the 
gun fitted with preserving screws. 
IV..—Preserving Screws. 


Guns fitted for land service have the friction tube pin holes 
and the guide plate hole filled ly preserving screws, and it is ad- 
visable that these screws should be occasionally removed and oiled 
to prevent their becoming fixed by rust. 


® These are on the sights issued prior to 12/12/71. 
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DRILL WITH 7-INCH R.M.L. GUN ON TRAVERSING 
PLATFORM. 


The detachment consists of 10 Nos., and falls in two deep. 


To TELL orF. 
Officer. No. 1. 
Tell off. 


At “ Tell of” No. 1 (who is on the left of the detachment) 
takes a pace to his front, turns to his right, and numbers himself 
1; the right-hand man of the rear rank numbers 2; the right- 
hand man front rank, 3; the second man from the right of the rear 
rank, 4; the man in his front, 5,and soon. After the detach- 
ment is told off, No. 1 falls in again on the left of the front rank. 

The detachment is marched into the battery and halted in line 
facing the parapet, and to the left rear of the platform. The 
detachment is now in the position of “ detachment rear.” 


To Taxe Post UNDER COVER. 


Officer. No. 1. 
Tuke post under cover. Right turn. 
Double march, 


The detachment stepping off, wheels to its left at the left 
corner of the platform, the front rank filing to the left of the gun, 
the rear rank to the right, 2 and 3 halting close to the parapet, and 
near the embrasure, 4 and 5 forming upon their right and left, 
and the whole turning to the right-about — o. 1 follows 
in the rear of the detachment, keeping under cover as much as 
possible; 6 and 8 go to the cartridge store (6 outside), 7, 9, and 
10 to the shell store (7 and 9 outside). 


GENERAL DUTIES. 


No. 1 commands, directs or superintends boring and fixing 
fuzes, and lays. 

No. 2 searches, sponges, rams home, runs up and elevates. 

No. 3 sponges, lcads, uncaps the fuze when in the bore, rams 
home, rune up und elevates. 

No. 4 attends to side arms, supplies them to 2, and traverses. 

No. 5 attends to vent, supplies wedge wads, traverses, makes 
ready, and fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes, brings up projectile. 

No. 8 ee to cartridge store, serves out cartridges to 6. 

(a. M. P 
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No. 9 assists 7. 

No. 10 attends to shell store, issnes shella, tubes and fuzes. 
With Elswick compressor 4 attends to compresgor lever. 
If there are mantlets, 2 and 3 attend to them. 


To PREPARE FOR ACTION. 


Officer. No. 1. 


Prepare for action. Prepare for action. 
Examine gun. 


No. 1 provides and fixes sights. 

No. 2, iron pointed lever, and assists 4 with side arme. 

No. 3, iron pointed lever, elevating wheels, and removes the 
tampeon from the muzzle. 

No. 4, side arms, 

No. 5, wedge wads, two iron shod levers, tubes in box, lanyard, 
pricker, and vent server. 

No.6, bucket, filled, and brush (one zinc cartridge cylinder and 
one dummy cartridge for drill purposes only. 

No. 7, running back tackle, fuzes, fuze and shell implements, 
he obtains the fuze boxes from 10, satiefying himself as to the 
correctness of fuzes and fuze implements. 

No. 8 goes to cartridge store and prepares to issue cartridges. 

No. 9, running back tackle, a shell bearer and a brush. 

No. 10 goes to shell store and prepares to issue shells, tubes, 
and fuzes, he examines the shells carefully, cleaning them if 
necessary, and removing burrs from etuds; he loosens the fuze hole 
plugs of shells that will be first issued. 

he stores having been brought up or found correct, No. 1 will 
satisfy himself that the foresights fit properly on the gun, the 
deflection leaves of the hind sights work easily, and that the clip 
plates are secured to the carriage; he ascertains that the hydraulic 
buffer is filled with the proper amount of oil, or the compressors 
properly adjusted and in working order. He sees that the 
racers are swept; he receives reports from the Nos. responsible 
of any irregularity or deficiency in connection with the different 
parts of the gun, carriage, platform, stores, ammunition, &c. 

2 and 4 place the sponge and rammer in the supports on the 
right side of the platform, the shell extractor and wadhook in rear, 
go as not to interfere with the working of any of the guns in the 
battery, and convenient for those for which intended; 2 sees that 
the elevating gear, 4 that the traversing gear is oiled, and in good 
working order. 

2 and 3 place the iron-pointed levers in their supports. — 

3 examines the bore to see the grooves are free from grit, &e. 

5 straps the tube box round his waist on the right side, coils 
up the lanyard, and passes the bight of it under the tube box 
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strap, fills his box with friction tubes, which he procures from 10, 
Pp the iron shod levers on the ground parallel to and either 
side of the gun, places the pricker in the loop on the side of the 
carriage ; examines the vent server and places it in the vent, the 
loop of the vent server lanyard over one of the sights. 

6 supplies the trough (for reception of the sponge head) with 
water from the bucket, and places the latter clear oft the working 


the gun. 

7 and 9 hook the double blocks to the rear eyebolt of the 
platform, round in the tackle, and coil down the fall. 

“* Examine gun,” No. 5 drifts the vent, replaces the pricker in 
the loop and the vent server; 2 searches the gun after the pricker 
is withdrawn, supplying himself with the wadhook and replacing it. 

4 and 5 elevate until No. 1 gives “ Halt,’ which he does when 
the gun is in a convenient position for sponging and loading; the 
whele of the numbers take post under cover. 

When levers are used for elevating, 4 and 5 will clamp at 


< Halt.” 


To Loap. 
Officer. No. 1. 
* — With— load. 
‘ange——yards. 
With load. 
“ Toad.” 


No. 1 gives 7 the nature of shell and length of fuze required, 
and adjusts the tangent sight. 

No. 2 moves into position for sponging, receives the sponge 
from 4, and, assisted by 3, sponges as soon as the vent server is in 
the vent; he then returns the sponge to 4 and receives the 
rammer; as soon as the cartridge and projectile are in the bore he 
rams home assisted by 3; he springs the rammer, assisted by 3, 
and retains it in his hand while the wedge wad is being put in; 
2 and 3 press it steadily home, panog it under the head of the 
projectile with two smart taps, the rammer is sprung as before, and 
2 returns it to4; should it appear by the mark on the rammer 
that the charge is not home, 2 and 3 ram home again, before the 
wedge wad is introduced. 

No. 3 moves into position and, having assisted 2 to spon 
slews to his right, draws the cartridge from the cylinder with hi 
left hand, choke to his left, and places it in the bore. When the 
projectile is in the bore he pushes it well in (uncaps the fuze, it 
required), and assists 2 to ram home and spring the rammer; 
he receives a wedge wad from 5, places it in the bore and assists 
2 to press it home and spring the rammer. 

o. 4 hands the sponge to 2 and replaces it. He supplies the 
rammer a8 soon as the projectile is in the bore and replaces it. 
He cleans and damps the sponge. 

(A. M.) P2 
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No. 5 provides 3 with a wedge wad. 

No. 6 supplies a cartridge to 3, bringing it up on his shoulder, 
standing at Ke right rear and keeping the cylinder closed till the 
sponge is out of the bore; 7 and 9 bring up the projectile, place it 
in the bore; 9 removes the empty bearer; 8 issues a cartridge 
to 6; 10 issues a shell to 9. 

The projectiles are to be placed in the bearer so that the rear 
studs are in line with the end of it; the handles of the bearer 
being turned down whilst the projectile is placed in it. 


To Run vp. 
Officer. | No. 1. 
Run up. 
| Tek.” 


t Run up,” 2 and 3 put the iron pointed levers into the sockets 
and bear down; shea it be observed that the gun is running up 
too rapidly 2 and 3 raise their levers and check it. 
When the gun is in position No. 1 gives the word “ Halt ;” 
2 and 3 raise their levers till the sockets are touching the stop 
lates. They then replace them. No. 5 hooks a tube to the 
anyard; 2 and 3 close the mantlets. 


To Lay THE Gun. (See Section IV. page 336.) 
Officer. | No. 1. 


Elevate. Halt. 
Depress. Halt. 
Trail right. Halt. 
Trail left. Halt. 


2 and 3 work the elevating, 4 and 5 the traversing gear. 

If the rear trucks are fitted to receive the iron pointed levers 
4 and 6 apply them; if not so fitted iron-shod levers or tackles 
must be used, 6 and 7 assisting, if necessary. 

Should no order to fire be given when the gun is laid, No. 1 
will give the word “ Under cover.” 


To MAKE READY AND FIRE. 


Officer. No. 1. 
Fire —— rounds. | No. ready. 
No. — fire.. 
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At “ Ready” the gun numbers stand clear. No. 5 places the 
tube in the vent, deacends from the platform, passes the lanyard 
through the rear eye bolt of the carriage, and stands ready to fire 
facing the gun. At “ Fire” he draws the lanyard strongly 
towards him without a jerk, he drifts the vent, replaces the vent 
— and pricker and coils up the lanyard, placing it under his 


t. 
When platforms are fitted with traversing gear, 4 and 5 will, 


after the gun has been fired, traverse it to a position con- 
venient for lcading, without any word of command. 


To Run BACK AND UNLOAD. 


Officer. No. 1. 
Run back. Halt. 
Unload. 


At “Run back” No. 1 follows up the right front truck with a 
scotch; 2 and 3 apply their levers and bear down; 4 and 5 over- 
haul the tackle and hook the treble blocks to the front eye-bolt of 
the carriage. The tackles are manned by all the available numbers 
on their own sides. At “ Halt” 2 and 3 raise their levers and 
‘replace them. 

When the gun is back, 4 and 5 unhook the front blocks and lay 
them down after overhauling the tackle. The gun is unloaded by 
the numbers who loaded it. ; 


To Cease Firing AND REPLACE STORES. 


Officer. No. 1. 
Cease firing. ess. Halt. 
PELAAN Rolas stores. 


The gun is depressed, and the stores are replaced by the 
numbers who brought them up. 


To Form Detacument REAR. 


Officer. No. 1. 
Detachment rear. Outwards turn. 
Double march. 
Halt. 


Front. 
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“ Detachment rear.” —No. 1 doubles to the left rear of the plat- 
form, faces to the left, and gives the order “ Outwards turn,” 2 and 
4 turn to their left, 3 and 5 to their right. 

“ Double march.” —4 and 5, followed by 2 and 3, wheel to the 
right and left, and when clear of the platform to the right, and 
round No. 1’s left shoulder, 6, 7, 8, 9, and 10, coming up into their 
places; when 2 and 3 have passed him No. 1 gives “ Hak,” 
€t Front,” and changes his flank by the rear. 


To CHancE Rounps. 


Officer. No.l. 


— — 


Change rounds. Change rounds. 
No. 2 becomes 4, 4 1, 1 10, 10 9, 9 8, 8 7, 7 6, 6 5, 5 3, 3 2. 


7-INCH ON MONCRIEFF CARRIAGE. 


MONCRIEFF CARRIAGES AND THEIR PLATFORMS. 


The principles upon which Major Moncrieff has constructed 
his garrison carriages may be said to be twofold, namely :— 
irst. To afford cover to the gun detachment by enabling the 
n when run up to fire over a solid parapet, though when run 
fod to be in a low and convenient position for loading, and en- 
tirely protected from view and from direct fire. 
nd. To store up the force of recoil and, utilize it for 
bringing the gun from the loading to the firing position. 

To general terms we may say that Major Moncrieff carries out 
these principles by using a level traversing platform, and placing the: 
gun, and its carriage proper, in a carriage termed an “elevator,” 
which rolls upon the platform, and which in so doing, from its pecu- 
liar form, places the gun in the required position either for loading‘or 
firing. Further, he weights the opposite end of the elevator to that 
in which the gun lies, so that as the force of recoil causes the elevator 
to roll to the rear and the gun to descend, it at the same time 
raises the weight. The latter being thus placed in an elevated 
position has a certain amount of energy stored up, as it were, in it, 
which energy, as soon as the weight is permitted to fall, is expended 
in raising the gun to the firing position again, the elevator rolling 
to the front. ; ` 
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In fact the elevator may be regarded as a lever of the first 
order, the gun at one extremity and the weight at the other; and 
here it is to be noticed, first, that the fulcrum on which the elevator 
rests is not fixed, but movable or changing, whereby any jar or 
concussion to the parts on discharge is avoided, at least in a 
horizontal direction; second, still further to insure against an 
such jar, the curve of the rolling surface of the elevator is wish 
that on discharge and during first motion, the latter moves freely, 
the counterweight not taking uP much of the force of recoil. In 
fact, the elevator rolls about half the length of the platform before 
the leverage of the counterweight or resistance increases much. 
For the remainder of the length of the platform the curve is such 
that the counterweight acts with a rapidly-increasing leverage, 
while that of the gun or force of recoil diminishes, so that the 
latter is more and more absorbed until finally the gun comes to 
rest. 


“ That there may be no dead point or tendency to run back 
in some positions, if checked, in rising from the loading to the 
firing position, as is necessary to prevent the mass running up 
violently, the apparently quadrantal part of the elevator is in 
reality an arc of the svolat of a small circle described round the 
common centre of gravity of the gun carriage and elevator, or 
rather round the projection of that centre on each side of the 
elevator.” 

There are two patterns of Moncrieff carriages; in the first the 
gun is placed in a carriage distinct from the elevator, in the second 
the elevator itself carries the gun. 

e 


TABLE. 
Weight Toa. Height of Axis 
Nature. Mark. 

Part. | ton. cwta. qra. Tons. Firing | Loeding 
ft in, | ft. in 

Carriage 114 0| — 
7-im. MLR. of 7 tons | I. 4| Elevator |14 17 o| —}$'t11 o |7 1 

Platform | 6 13 2| — 

» » fi {| re | Z |j ls s 
7-in. B.L.B.of 82 cwt.| II. {| Bievator | 8 19 2) —\lio seis n 
64-pr. M.L.B.of 58 cwt. n. { Lisboa eae at oh) 20 4 9 
Din. MLR. of 12tons| IL. {| Fiver is 7 o| cfm o je m 


© With gear. + To fire over a parapet 9} cr 10 high. ⁊ To fire over a parapet 11’ high. 
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7-INCH M.L.R. OF 7 TONS CARRIAGE. MARK I. 
Toe CARRIAGE PROPER. 


The carriage A is formed of two brackets connected by two 
transoms, 
The brackets are nearly triangular in shape, and are each com- 
posed of a wrought-iron frame 34 inches wide, with a 4-inch 
late riveted on either side. In the upper part is the trunnion 
ole fitted with a metal bearing plate and a capsquare secured by 
clips with screws and bolts; in the lower to the front is a 
metal-bouched hole to receive the shaft which connects the carri 
to the elevator, while in the rear a wrought-iron axle is poise. 
The latter passes from one bracket to the other, and has near its 
extremity, outside each bracket, a wrought-iron truck with 
securing collar. The axle has a piece of angle iron bolted along 
its upper surface and another piece along its under side; it is 
secured to each bracket by two kaa and a stay. 
The transoms are of plate connected by means of angle iron to 
the brackets; the front is placed vertically, the rear horizontally. 
- The second or rear transom supports the elevating arrange- 
ment, which consists of the following parts, namely :— 


One shaft. 

Two pinions. 

Two elevating arcs. 

Two clips. 

Two nuts. $ 

One worm wheel, comprising two friction cones and one metal 
band with teeth. 

One worm shaft with two hand wheels and a locking handle. 


The elevating arcs are pivoted to the gun in the usual manner, 
and the right-hand arc is graduated with degrees, a pointer being 
fixed upon the bracket by which to set it. 

The elevating shaft rests in metal bearings in the brackets and 
in a third bearing bolted to the transom. e pinions upon this 
shaft gear in the elevating arcs, the latter being kept in position 
by the clips. On the right hand of the shaft is the worm wheel, 
which is worked by the worm shaft, the latter being supported in 
metal bearings, one on the front transom and two on the rear 
transom. 

To allow of some slip (about 20) of the arcs on firing, the 
worm wheel is made composite, in a similar manner to that in 
Mark II., to be hereafter described. The locking handle is placed 
upon the rear of the worm shaft; turning it presses a nut against 
a collar on the shaft and prevents the latter moving, and con- 
sequently the worm wheel, on firing. 

A laying * is attached to the rear transom, and a step to 
mount to it to the rear of each bracket. 
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THe ELEVATOR. 


The elevator B, consists of two sides connected at the lower 
part by wrought-iron boxes, which contain the counterweight, and 
at the upper part by a transom, 

The sides are formed in the same manner as the brackets of the 
—— their rear edges or surfaces are curved, and have teeth 
formed on them to guide the elevator in its rolling upon the 
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platform and to prevent slip. The counterweight boxes (three, 
two sides and one centre) are bolted between the sides in such a 
manner that when the gun is raised to the firing position they lie 
between the sides of the platform. These boxes are packed with 
ieces of cast iron and wood of sufficient weight to raise the gun 
rom the loading to the firing position without a dead point. In 
the upper part of the elevator are metal-bouched holes to receive 
the main shaft which connects the carriage to it. Upon the 
extremities of the shaft outside each bracket is a loop washer 
secured by a screw. 
A cycloidal rack is bolted to each side of the elevator for 
inions on the platform to gear into, by which the elevator can by 
fend be moved to any position. 
A shot guide is bolted upon the lid of the centre counterweight 
box to facilitate loading. 


Tue PLATFORM. 


The frame of the platform C, consists of two sides connected 
by four transoms, a cross stay and a pivot stay, and fitted with 
flat-soled trucks in flanged feet. Fixed upon the sides of the 
frame are guides for the trucks of the carriage to run on, and also 
walls to support brake gear, &c. 

The sides are of girder iron, and are straight throughout their 
length; they are 16 feet long, and placed so as to be 54 feet from 
outside to outside. f 

The second and third transoms are of plate riveted to angle 
iron; the front and rear are of plate only, the latter placed 
horizontally ; all four.transoms are bolted between the sides, the 
first and second being strengthened by long knees. 

The cross stay is of girder iron, and is bolted beneath the gides 
94 feet from the front. 

The pivot stay is a diagonal stay of plate iron; its centre, to 
which a pivot socket is attached, is bolted under the centre of the 
cross stay and its arms under the sides. 

The flanged feet are bolted beneath the sides, those in front 
projecting outwards; two have metal bearings for the axles of 
the trucks. The latter are of wrought iron, 16 inches in diameter, 
and their axles are of steel. 

The guides are of angle iron, and stand one along each side, 
supported by stays of T iron. 

The walls are of plate, each in the form of a box, open al the 
top and the bottom, extending from the top of the highest part of 
the guide to the lower edge of the side. They are riveted to four 
of the stays of the sides, and are supported also by a piece of “T” - 
iron A plasan and under the platform. 

A guide rack to guide the elevator in its motion is fixed along 
the upper surface of each side; it has teeth in it corresponding to 
those in the elevator, and a etop at each end. 
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When the weighted lever of the break gear is observed to be 
mearly touching the bottom of the slot through which it works, it 
isa eign that it is coming by wear into a position in which it 
cammet act; the lever should then either be reset or the wood of 
the break band renewed. 

Brake gear, for the purpose of holding the elevator down after 
rese and controlling its rise, is fitted on each side of the platform. 
It consiste, on each side, of a shaft supported in metal bearings on 
the upper part of the wall; on the inner end of the shaft there is a 
piæion gearing in the cycloidal rack of the elevator, on the centre 
a brake wheel, towards the outer end a ratchet wheel, and on the 
outer extremity a socket to receive an iron-pointed lever. *The 
brake wheel with the gear connected with itis similar to that of 
Mark II. to be peneenty described. 

A sliding locking plate is bolted on the front of each wall to 
secure the gun when left standing in the loading position: to use 
the bolt its retaining screw is withdrawn and it is allowed to drop 
on the short arm of the bent lever, in which position it is secured 
by its screw ; it acts by preventing the arm rising and the friction 
band being thereby loosened. 

A loading stage on two supporting bars is fitted across the 
breast of the platform, and two others, one on each side, near it, 
for the numbers loading the gun; the latter are pivoted each on 
a single supporting bar, so that they can swing clear of the elevator 
as the gun rises to the firing position. 

Two other stages, with guard irons and ladders to ascend by, 
are fitted one on each wall of the platform. 

A preventor hook with india-rubber washers, separated by 
plates, is supported in a cast-iron socket bolted to the top of the 
rear of each wall. The hooks catch the points of the axletree arms 
of the carriage and arrest the latter when run up. 

A bollard is fitted on each side of the platform in rear, to take, 
on emergency, a preventor rope led from the loop washer on the 
main shaft of the elevator. On the inner side of the bollard there 
is a ratchet wheel in which a pawl, pivoted on the guide, drops, so 
that the bollard can only turn in one direction. - 

A pointer, consisting of a small plate of steel which fits over 
the racer, is attached by an arm to the flange of the left rear truck, 
so that in firing at any fixed object the correct line of fire can 
readily be adhered to by marking the racer. 

The platform is fitted with traversing gear, as follows :— 

A long and a short shaft are held in cast-iron brackets under 
the left of the platform ; they lie in prolongation of each other and 
at an angle to the side. On the front extremity of the long shaft 
there is a bevel pinion (14 teeth) gearing into a bevel wheel 
(18 teeth) on the spindle of the front truck: on the rear extremity 


© These wheels are not interchangeable from .one side of the platform to the 


other, and are therefore marked “R” and “L.” 


Section 7. 
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of the short shaft there is a similar pinion gearing into a bevel 
wheel (26 teeth) on the rear truck; upon the other extremities 
of these shafts there are mitre wheels (30 teeth) facing each other. 
Gearing into these latter is a mitre pinion (15 teeth) on a short 
vertical shaft placed between them. Upon the upper extremity 
of this lek shaft there is a second mitre pinion * teeth), 
which is driven by another pinion on a cross shaft. The latter 
passes through the sides of the — and has upon each 
extremity a spur wheel which is driven by a pinion and winch 

handle. The spur wheels and pinions are covered by guarda, and 

also the pinion gearing into the front truck wheel. 


PAINTING. 


The interior of the counterweight boxes and of the brake 
drums receive two coats of red lead; with this exception, and 
bearing surfaces, &c., which are not painted, the carriage, elevator, 
and platform receive two coats of lead paint, grey colour. 


MovunrTIina. 


The platform with its gear and trucks attached is first lifted 
into its place, the pivot and socket being pera , 

The elevator is next placed upon the platform, care being 
taken that the proper teeth are in gear; blocks of wood are placed 
temporarily andes the counterweight boxes and across the platform, 
so that the lids of the former are held nearly horizontal. 

The carriage is then secured in position, the shaft being firat 
cleaned and oiled. 

The gun is mounted, its breech supported by a block of wocd. 
a counterweight boxes are packed, and finally the gear, &c. 

tted on. 


7-INCH R.M.L. OF 7 TONS CARRIAGE. MARK IL 
Tae ELEVATOR. 


In this pattern the elevator is constructed of two double-plate 
sides (as in Mark I.), the frames of which, of wrought-iron, are 
24 inches wide, and the plates § inch thick. These are conn 
at the lower part by the counterweight, which is secured between 
them by bolts, and consists of solid blocks of cast-iron. In the 
upper part of the sides trunnion holes are formed and fitted with 
capsquares which slide into position and are secured by screws. 
An eyebolt to take a preventor rope on emergency is screwed into 
each trunnion of the gun, and as there is no transom between the 
sides of the elevator, the gun itself is made to serve as one by 
placing a large washer on the trunnion secured by the eyebolt. 
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There are no cycloidal racks for pinions on the elevator for the 
purpose of retaining or controlling the recoil, but instead there are 
what are termed “retaining racks” on the platform, to which 
the elevator is connected by connecting bars. Une end of each of 
the latter is metal-bouched, and pivots on a spindle passing through 
part of the counterweight and the side of the elevator. 

To carry the breech of the gun and also give the required 
elevation in laying, a long elevating bar A, Fig. 1, Plate lI., is 
attached to a metal patch under the breech by a bolt, which also 
supports a laying stage; the lower extremity of this bar is pivoted 
between two radius bars B, B, one end of each of which is bent 
outwards and attached to a spindle in the side of the elevator, 
while their other extremities hold a metal roller between them. 
This roller runs in an elevating guide on the platform, to which the 
required degree of elevation is given and communicated by the 
elevating bar to the gun. On recoil the roller of the radius bars 
travels to the rear along its guide, while the elevating bar changeg 
from a vertical to nearly a horizontal position. 


Tae PLATFORM. 


The sides of the platform are 17 feet long and placed 4 feet 
9} inches apart, from outside to outside; they are built up of two 
bars of channel iron, 1 foot 2 inches in depth, along which, above 
and below, l-inch plate iron is riveted. 

Three trancoms connect the sides; each is formed of plate 
riveted between frames of angle iron; in the front and rear 
transoms the frames extend all round the plate, but in the centre 
transom only slong the sides and lower edge. The latter transom 
extends a little below the lower surface of the sides and not as far 
as the upper surface. In addition to the transoms connecting the 
sides there is underneath them a trough-shaped cross stay, through 
the bottom of which the pivot bolt passes, 10 feet 9$ inches from 
the front; this stay is strengthened by a band of plate iron passed 
under each end and bolted under the sides. 

The flanged feet for the trucks are bolted immediately beneath 
the sides, and the trucks are flat-soled, of cast iron (21 inches in 
diameter). 

A rack for the elevator to roll along is fitted on each side, and, 
as already mentioned, a sliding retaining rack to which the 
elevator is attached and by means of which its motion in rising is 
controlled. The rack moves np the top surface of the side to 
the front, being retained on it by a wrought-iron plate fitted to 
the outeide of the side; it is made, as it were, double, its up 
surface with teeth to receive a pawl by which it, and consequently 
the elevator, can be held when left in the loading position, and its 
under surface with teeth for a pinion to gear into, by which it can 
be moved and, consequently, the elevator. 

To facilitate the motion of the retaining racks by reduci 
friction, four metal rollers are fitted on the front of each rack as well 
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asa scraper to push off any sand, &c., that might fail on the platform 
in front of the rollers. The pinions by which the retaining racks 
are worked are placed upon a cress shaft which passes through the 
sides of the platform, and which is fitted with brake wheels, one 
on each side outside the platform, by means of which the elevator 
is held down after the force of recoil has ceased, and by which the 
rise of the gun again to the firing position is kept under control. 
A brake wheel consists, Fig. 2, Plate II., of a cast-iron band (in 
Mark 1. of metal) a, containing a cast-iron ratchet wheel b, which 
can move independently of the band, but must move with the cross 
shaft. Four pawls d, d, for the ratchet wheel, are pivoted to the 
band, se as to act as if they were of different lengthe, and are each 
kept from falling back too far by a spring. ‘The ratchet wheel 
with its pawls are enclosed between two wrought-iron plates e, e, 
let into and bolted one on each side of the — 

Round the brake wheel passes a friction band of iron lined 
with wood, one end of which is fixed to the side of the platform 
and the other to a bent lever. The latter is pivoted to the plat- 
form near its bent end, while the other arm, which lies along the 
platform towards the rear, is weighted with a cast-iron sliding 
weight secured by a screw. ‘The weight is so adjusted as to 
tighten the friction band sufficiently to hold the brake wheel, so 
that the pawls of the latter may prevent the ratchet wheel turning 
back and the elevator rising as soon as the force of recoil has 
ceased. When the weigh arm of the lever is raised, and the 
friction band thus loosened, the whole of the brake wheel is allowed 
to revolve, and therefore the elevator to rise. In order that the 
brakes on each side of the platform may be worked simultaneously, 
a cross shaft is fitted through the sides of the platform to the 
rear, to each end of which a bent lever is attached. The counter- 
lever of the latter is connected by a small shaft, which has an 
adjusting screw on each end, with the weighted lever of the 
friction band. Pulling the end of the bent lever to the rear raises 
the weighted lever a loosens the band, and not only on the side 
of the bent lever used, but also, by means of the cross shaft, on 
the other side also, if the adjusting screws are properly set. 

A ratchet wheel f, Fig. 2, is fitted on the brake shaft outside 
each brake wheel, and a movable socket with puwl for the purpose 
of moving the elevator by hand into any required position. The 
pawl is double, so that it will act either way; when in gear with 
the ratchet wheel and the socket is worked by an iron-pointed 
lever, the shaft is turned and its pinion moves the elevator. 

The brake drums and the pinions are covered by guards. 

The elevating guide D, Fig. 1, Plate II., to receive the roller 
N of the radius Tors lies along the centre of the platform to the 
rear, being pivoted on a support which rests upon a piece of T- 
iron fitted across the platform. 

To give the elevation required in laying the gun, an elevating 
arc E is attached beneath the front of the guide, and passes down 
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between a friction roller F and pinion G, by the latter of which it 


is worked. These are supported between two plates H fitted 
beneath the platform from the front of the cross stay to a piece of 
girder iron I riveted under the centre transom. The pinion is 
upon the inner end of a short shaft M, the other end of which 
passes through the right side of the platform, and has upon it a 
worm wheel K, which is worked by a worm shaft L, fixed 
vertically on the side, and turned by a hand wheel. The worm 
wheel, in order to allow of some slip of the elevating arc on firing, 
and eo reduce the shock on the parts, is made composite (as in 
Mark I.) ; it consists of two frustra O, O, Fig. 1, of a cone, p. 

top to top (not touching), and turning with the shaft M; over 
these the worm wheel proper is placed in the form of a band P. 
By this arrangement, when the frustra are pressed towards each 
other the band is tightened upon them, and vice versd. The 
tighter the band is made the less will be its slip, and —— 
that of the elevating arc. The frustra are pressed together, as 
desired, by means of a nut Q, outside of which a locking nut R is 


A loading stage is formed between the sides at the centre by 
baulks supported on angle-iron frames. In this pattern the 
operation Ai loading is much easier than in the first pattern, being 

rformed under instead of over the counterweight. The projectile 
— placed upon the loading stage, is hoisted to the muzzle by 
means of a chain over a block attached to the counterweight, and 
led by a leading block on the side of the elevator and another 
on the stage to the outside of the platform. 

A stage with ladder is fixed on the left side of the platform, 
which is also fitted with bollards similar to those in Mark I. 

Traversing gear is fitted to the platform, to the left front, and 
to the left rear trucks, independent of each other. It consists for 
each truck of a bevel wheel on the truck worked by a bevel pinion 
on a very short shaft, which is held in a bracket bolted on the 
outside of the side. The shaft has a bevel wheel on its upper 
extremity, into which a pinion moved by a winch handle gears, 


DRILL WITH 7-INCH R.M.L. GUN ON MONCRIEFF 
CARRIAGE. Marks I. anp II. 


The detachment, consisting of ten numbers, is told cff and takes 
post under cover as with the same gun mounted on a traversing 
platform. 


ELEVATING AND BRAKE GEAR FOR MONCRIEFF CARRIAGE MARK Il, FOR 7° M.L.R.7 TON GUN. 


— — 


‘an fevfield 22 Bedford S* Coven: Garden 


Digitized by Google 
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GENERAL DUTIES. 


No. 1 commands, directs, or~superintends boring and fixing 
fuzea, attends to the brake in running up, and lays. 

No. 2 senrches, sponges, places projectile in bore, rams home, 
(attends to lever if required,) and elevates. 

No. 3 sponges, loads, uncaps fuze when in the bore, rams home 
(attends to lever if required). 

No. 4 attends to side-arms, supplies them to 2, traverses (attends 
to lever if required). 

No. 5 attends to vent, depresses the gun for loading, supplies 
wedge wada, elevates previous to running up (about 1°), traverses 
(attends to lever if required), makes ready, and fires. 

No. 6 supplies 3 with cartridges, 

No. 7 attends to fuzes, brings up the projectile, and places it 
on the front loading stage. 

No. 8 attends to cartridge store, cerves out cartridges to 6. 

No. 9 assists 7. ` 

No 10 attends to shell store, issues shells, tubes, and fuzes. 


To PREPARE FoR ACTION. 


As with the gun on a traversing platform, except no preventor 
rope or iron shod levers are required; No. 5 provides a long 
lanyard. 

2 and 3 bring up an iron pointed lever each, which they lay 
down on each side of the gun. 

Tackle will be necessary to run the gun back. Two sets of 
heavy gun tackle are brought up by 7 and 9. 

he sponge and rammer are laid down on the right of the gun, 
close to the parapet, heads towards the muzzle, the shell extractor 
and wad hook outside the. pit. . p 

At“ Examine gun,” same as at 7-inch R.M. L. on a traversing 
platform, except 4 supplies 2 with the wad hook, and replaces it, 
and 5 attends to the elevating wheel and depresses, after the gun 
has been searched, until the muzzle rests on the elevator. 


To Loap 


As with the gun on a traversing platform, except as follows :— 

No. 1 at “ Load” gets the gun into a convenient position, t.e., 
the upper edge of counterweight nearly horizontal, 5 depresses 
the gun if necessary; 2 and 3, in mouating up, give the small 
loading stages a quarter turn inwards, and stand on them with 
their inward fect, the outward fect of both numbers being on the 
front loading stage; after the cartridge has been placed in the 
bore, they raise the projectile in its bearcr to the guide block in 
front of the muzzle, 

(A. 3i.) ` Q 
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After the loading is completed, they turn the loading stages 
outwards. 5 gives 1° or more of elevation, as shown on the arc. 


To RUN ctr. 


Before running up, No. 1 will give the caution, “ Stand clear ;” 
then holding the brake he allows ie gun to run up. 

He must be very careful not to let it escape from his control, 
and on the other hand he must not check it too soon. Should 
the latter be the case, No, 1 gives “ Work levers,’ 2 and 3 
fix the latches and work their levers, small ends to the rear; 
2 and 4 man the right, 3 and 5 the left lever; No. 1 will give 
t Down,” “ Fresh purchase,” “ Halt,” as required, 

When the gun is up, No. 1 will mount up the ladder to lay it, 
2 and 3 slackening the latches and unshipping the levers; 4 and 
5 man the traversing handle. 


To Lay THE Gun, 


4 and 5 traverse. 

2 elevates or depresses. , 

The gun may be laid without exposing any number; No. 1 
using a reflecting sight, or elevating in accordance with the 
graduations on the elevating arc or trunnion pointer, and travers- 
ing to marks previously made on the racers. 


To Mage Reapy AnD Fire. 


"5 mounts up 
lanyard clear 


When No. 1 has laid the gun, at “Read 
and drops the tube into the vent, throwing the 
of the carriage, and comes down. 

When the gun is laid from below, No. 5 makes ready before 
the gun is run up. As soon as he has fired he drifts the vent, 
replacing the yent server and pricker, and coiling up the lanyard. 


To UNntoap AnD Run BACK. 


(For drill purposes extra men will be required.) 

To run back, 2 and 3 fix the latches, and work their levers, 
small ends to the front, and bear down, double-manned by 4 and 5. 
No. 1 giving “ Down,” “Fresh purchase,” “ Halt,” as required. 
Tackle to be hooked by 7 and 9, assisted by 6 and &, and manned 
by all available numbers. 

Unloading should te effected from the firing position before 
the gun is run back. 


To Cease FIRING AND REPLACE STORES, 
To Form DETACHMENT REAR, 
To Cuance Rounps. 
As with the same gun mounted on s traversing platform, 
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DESCRIPTION. 

— Mark I. Mark II. | Mark IIT. | Mark IV." | Mark V. 
Calibre... . ins. 90 90 90 9:0 90 
Nominal weight .. tons 12 12 12 12 12 
Preponderance .. cwts. Nil. 5 5 5 3 

of bore .. .. | 10 ft.5 in. | 10 ft. 5 in. | 10 ft.5 in.|10 ft. 5 in./10 ft. bin. 
Length of rifling  - ..|8ft.115in.| 8 ft. 8 in.* |8 ft. 8. in. | 8 ft. 8in. | 8 ft. 8in. 
total .. ..| 18 ft. | 13 ft. | 18ft. | 18f. | 13ft. 

sg: grooves, number. . 6 | 6 6 6 6 
Rifing { spiral increasing From Oat breech to|l in 45 ca'libres at mjuzzle. 
Chamber ,. oe .. | Cylindrical | Conical | Conical | Conical | Conical 
“ A” tube ,, si ie Toughiened steel. 
“B” tube.. ws si | Coilled iron. 


DIFFERENT PATTERNS. 


The different patterns of these guns are distinguished one 
from another in external appearance as follows :— 


Mark I. by being built up in 7 parts, including trunnion eoil or ring. 


Mark II. m 4 parts * 
Mark III. ss 3 parts 5 
Mark IV. 9 4 parts * 
Mark V. 4 parts m 
CONSTRUCTION. 


Mark I. ia of the “original construction,” the later patterns of 
«“ the Fraser construction.” 
These guns are examined after every 50 rounds, 
RIFLING. 


The tifling is on “the Woolwich system,” similar to that 
described for the 7-inch R.M.L. gun, with this difference, that the 
twist is “ increasing.” 


VENTING, 


The venting is similar to that of the 7-inch gun. 


SIGUTING. 


The gun is provided with six sights, viz. :— 
Two tangent scales, one on each side, graduated up to 15”, 
The scale is four-sided, and is marked as follows :-- 


# Those made before January, 1848, hare the same Jength of rifling as Mark J, 
(A. 314) Q 2 
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DEGREES. 
COMN. SHELL BATTG. 7 YUZE OOMN, BHELL 
£0 LB. P. FUZE. — rps. } FULL, 30 LB. 


PALLISER SHOT or SHELL and 
COMN. SHELL BATTG. 
50 LB. P. YDS. 


One centre hind sight. This is a scale for use at close quarters 
and moderate ranges. It works in a gun-metal socket fixed in the 
gun, and is provided with a set screw; is hexagonal, and marked 
as follows :— 


Mark IT. sight, short Mark IV. sight, Mark V. sight, one Oe) 


(5°), re-graduated. short (5°). fitted with deflection 
; y 
zin : g] 
"9L OOR 
— Be 


— 


ial SS 3 
aT F * * e j : 3 —8 
ji 
Ps ; 
g : 


Two trunnion sights. The sight consists of a pillar, collar, and 
socket of gun-metal, a steel leaf, and screw for fixing the leaf, 
The socket is permanently fixed in the gun; the pillar and collar 
each lock into it with a bayonet joint, so that when once the sight 
is in its true position, it cannot be removed without first raising the 
collar and turning the pillar round a quarter of a circle to the left. 

One centre fore sight. Similar to the trunnion sight. 


PROJECTILES (WITHOUT Gas CHECKS). oe 


Case, filled with 118 8-oz. sand shot, clay and sand 107 , 
Shot ee +. 24475 


è em ty ee ee 
Palliser, cored { Sah 3°75 lb. bursting charge .. 248°5 


empty... ws s. we 230562 
Shells, Common® with 19 lb. bursting charge in bag 249°75 
Shells, Palliser .. 4 €™Pty ° ax ae eee 


with 5° Ib. bursting charge in bag 248-437 
lled with 374 2-oz. sand shot an 

Shells, Shrapnel . 1 Ib. 5 oz. buc:ting charge .. 255:5 
Gas checks, weight of. 


* Some of these shells will be found without unloading holes, which have row 
been discontinued in manufacture. ° ` a 
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Case shot is used for cloze quarters against troops or boats. 

Palliser projectiles. Both shot and shell are used against 
iron-clads. 

*Common shell is used against shipping. 


CHARGES. 


Battering .. oe oe 50 lb. P. or 43 Ib. R. L. G. powder. 
Full és * ee 30 Ib. L.G. powder. 


9-INCH R.M.L. GUN. 
Charge, 50lbs. P. Projectile, with Gas-check, 258 lbs. 


— Energy per inch of 
Range in Yards. | Velocity. | Energy. —— 
fect per second. foot tons. foot tons. 
0 1415 3734 133 
500 1351 3268 166 
1000 1266 28665 102-29 
1500 1190 2532°7 90 38 
2000 1123 22555 80:488 
2500- 1066 2032-4 72:52 
3000 1020 1860°8 66°4 
Fuzes. 


Time. 15 seconds M.L.O. for use with Shrapnel shell. 
Percussion, Pettman, general service, for sea fronts, for use 
with common shell intended to burst on impact. 


CARRIAGES. 


Taste or Wetcnts, &c., OF CARRIAGES FOR 9-INCH GUN OF 
12 Tons. 


Diameter of Rollers. 


Front. Rear. 


Weight. 


ewt. yr. in. in. 
£ P casemate .. 37 0 12 8 
9-inch R.M.L. single plate.. b warf 39 0 12 8 
fitted for E.O.C. compressor .. 44 2 2 8 
fitted —— ig and with O.P. eleva- | 40 0 
9-inch ting 
R.M.L. Buel forb r buffer and with N.P. elova- 42 1 
double e * 
plate Eirik — fitted for E.0.C. N 10 8 
Elswic rick putters, fitted for buffer ..| 85 8 ve . 


© If required, the common shell may be fired with battering chargos. 
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PLATFORMS. 


TABLE or WEIGHTS, &c., OF PLATFORMS FOR 9-INCH GUN 
oF 12 Tons. 


Diameter of 
th Trucks. 
Weight, between 
sidos. 
cwt. qrs. ft. in. 
9-inch R.M.L. platform for f casemato ..| 57 3 2 10} 
single plate carriages dwarf --| 74 0 2 10} 
. casemate fitted for E.O.C. 65 2° 3 6 
compressor .. E 
ditto with buffer ae ee 69 2 (with 
9-inch gear) 
- B.M.L. | casomate, Elswick pattern ..} 63 1 33 
platform | dwarf “A” for E. O. C. al 90 2° 
for double pressor oe oe 
plate ditto with buffer --| 97 0 Sey 
carriages ear 
dwarf “C,” fitted with buffer | 101 2 — 
ditto “C” central . 110 0 * 


dwarf “ D” fitted with buffer | 103 1 > 


CONSTRUCTION OF CARRIAGES, PLATFORMS, &o. 


The information contuined on pages 211-216 and 252 applies 
equally to 9-inch gun. The worm wheel and worm elevating- 
gr for 9-inch gun differs from that described at page 252 in 

aving an intermediate pinion. For traversing and running back 
gear (vide page 254). 
GRADUATED ARO AND POINTER. 


To indicate the angle of traverse a wrought-iron pointer is 
attached beneath the rear of platform, which points to a graduated 
arc let into the floor of the work. The graduations on this arc 
are numbered toward the right from 0° on the extreme left. 


DRILL WITH 9-INCH R.M.L. GUN, IN CASEMATE 
OR OPEN SHIELD BATTERY. 


The detachment consists of 10 Nos. and falls in two deep. 
To TELL Orr. 
Officer. No. |. 


Tell off. 


At “ Tell of” No. 1 (who is on the left of the detachment) 
takes n pace to his front, turns to his right aad numbers himself’ 1 ; 


® Without traversing gear. 
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the right hand man of the rear rank numbers 2, the right hand 
man front rank 3, the second man from the right of the rear rank 
4, the man in his front 5, and so on. After the detachment is 
told off No. 1 falls in again on the left of the front rank. 

The detachment is marched into the battery and halted in line 
facing the shield, and to the left rear of the platform. The 
detachment is now in the pusition of ‘‘ detachment rear.” 


To TAKE Post UNDER COVER. 
Officer. | No. 1. 


Take post under cover. | Right turn. 
Double march. 


The detachment stepping off, wheels to its left at the left 
corner of the platform, the front rank filing to the left of the gun, 
the rear rank to the right, 2 and 3 halting cloze to the shield and 
near the port, 4 and 5 forming upon their right and left, and the 
whole turning to the right about together. No. 1 follows in the 
rear of the detachment, keeping under cover as much as possible. 
6 and 8 go to the cartridge store (6 outside) 7, 9 and 10 to the 
shell store (7 and 9 outside). 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixing 
fuzea, and lays. 

No. 2 searches, sponges, steadies and guides projectile in 
raising, rams home, runs up and elevates, attends to mantlets. 

No. 3 sponges, steadies and guides projectile in raising, loads, 
uncaps the fuze when in the bore, rams home, runs up, and 
elevates, attends to mantlets. 

No. 4 attends to side arms, supplies them to 2, and traverses. 

No. 5 attends to vent, raises projectile, supplies wedge wads, 
traverses, makes ready, and fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes, brings up projectile, raises and rams it 
home. 

No. 8 attends to cartridge store, serves out cartridges to 6. 

No. 9 assists 7, raises and rams home projectile, removes empty 
barrow. 

No. 10 attends to shell store, issues shells, tubes, and fuzes. 

With Elswick compressor 4 attends to compreasor lever. 


To PREPARE FOR ACTION. 
Officer. No. 1. 


— — 
— — 


Prepare for action. Prepare for action. 
Ezamine gun. 
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No. 1 provides and fixes sights. 

No. 2, iron pointed lever and assists 4 with side arms. 

No. 3, iron pointed lever, elevating wheels, hoisting tackle, 
double aud single blocks, and removes the tampeon from the 
muzzle. 

No. 4, side-arms and two rammer ropes when fitted with epring 
clips. 

am 5, pricker and vent server, wedge wads, two iron shod 
levers, tubes in box and lanyard. When the 9-inch gun is fitted 
with traversing gear he provides the handle and running back 
tackle instead of two levers. 

No. 6, bucket, filled, and brush (one zinc cartridge cylinder and 
one dummy cartridge, for drill purpozes only). 

No. 7, fuzes, fuze and shell implements, and two straps for 
slinging projectile; he obtains the fuze boxes from 10, satisfying 
himeelf as to the correctness of fuzes and fuze implements. 

No. 8 goes to cartridge store and prepares to issue cartridges. 

No. 9, transporting barrow and a brush. 

No. 10 goes to shell store and prepares to issue shells, tubes, 
and fuzes, he examines the shells carefully, cleaning them if neces- 
sary, and removing burra from studs; he loosens the fuze hole 
plugs of shells that will be first issued. 

8 and 10 satisfy themselves that the lamps in the ammunition 
stores are burning brightly, and that the hoisting gear at the 
cartridge and shell lifts works easily. 

Fie! irregularity in these respects should be at once reported 

o. l. 

The stores having been brought up, or found correct, No. 1 
will satisfy himself that the foresights fit properly on the gun, and 
the deflection leaves of the hind sights work easily, that the clip 
plates are secured to the carriage; he ascertains that the hydraulic 
buffer is filled with the proper amount of oil or that the compressor 
is in adjustment and that the racers are swept; he receives reports 
from the Nos. responsible of any irregularity or deficiency in con- 
nection with the different parts of the gun, carriage, platform, and 
stores, or as regards the ammunition stores, lifte, &c. 

2 and 4 place the sponge and rammer in the supports on the 
right side of the platform, the shell extractor and wadhook in rear 
so as not to interfere with the working of any of the guns in the 
battery, and convenient for those for which intended. 

2 secs that the elevating gear, 4 that the traversing gear is 
oiled and in good working order. 

2 and 3 place the iron pointed levers in their supports on the 
pelong, they should satisfy themselves that the manileta work 
easily. 

3 examines the bore to sec the grooves are free from grit &c., 
he secures the hoisting tackle to the loading bar, overhauling it 
till the lower block is at a convenient height for hooking to the 
strap on the projectile; the lower block should then be hooked 


to 
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back to aloop on the left mantlet to keep the tackle out of the way 
until required. 

4 coils down the rammer ropes on either side of the gun. 

5 straps the tube box aad his waist on the right side, coils 
up the lanyard, and passes the bight of it under the tube box 
strap; fills his box with friction tubes which he procures from 10; 
places the iron shod levers (if required) on the ground parallel to 


‘Section I, 


and either side of the gun or reeves the running back tackle; he . 


places the pricker in the loop, examines the vent server and 
places it in the vent, the loop of the vent server lanyard over one 
of the sights. 

6 supplies the trough (for the reception of the sponge head) 
with water from the bucket, and places the latter clear of the 
working of the gun. 

When the carriages are not fitted with running back gear, 7 
and 9 bring up two sets of tackle, double and treble blocks, hook 
the double blocks to the rear eyebolt of the platform, round in the 
tackle and coil down the fall. 

“ Examine gun,” No. 5 drifts the vent, replaces the pricker in 
the loop, and the vent server. 2 searches the gun after the 
pticker is withdrawn, supplying himself with the wadhook and 
replacing it. 

4 or 5 eleyate until No. 1 gives “ Halt,” which he does when 
the gun is in a convenient position for sponging and loading; the 
—— tho numbers take post under cover. 

aoe levers are usod for elevating, 4 and 5 will clamp at 
* Halt.” 


To Loap. 
Officer. No. 1. 
Range — yards, With —ã 
Wit loud. 
“ Load.” 


No. 1 gives 7 the nature of shell (and length of fuze required) 
and adjusts the tangent scale. No. 2 moves into position for 
sponging, receives the sponge from 4, and assisted by 3, sponges as 
soon as the vent server is in the vent. He returns the sponge to 
4 and with 3 steadies the projectile in raising and guiding it into 
the bore; he then receives the rammer (with right rammer ro 
attached) from 4, and as soon as the cartridge and projectile are in 
the bore he rams home assisted by 3, 7 and 9; should “ Not home” 
be given by 2 the charge will forced home. At “ Home” 2 
and 3 detach the rammer ropes (if fitted with spring clips) and 
hand them to 4 and 5; 2 springs the rammer assisted by 3; 3 inserts 
a wedge wad; 2 and 3 press it stendily home, jamming it under the 


PART IV. 242 


Section I. 


R.M.L. Ordnance (9-inch). 


head of the projectile with two smart taps; the rammer is sprung 
as before, 2 returns it to 4 and both go under cover. 

No. 3 moves into position, and having assisted 2 to sponge, 
slews to his right, draws the cartridge from the cylinder with is 
left hand, choke to his left, and places it in the bore. 

The projectile is now brought up on the barrow with strap 
ready fixed; 3 standing clear close to the front of the platform, 6 
casts loose the lower block of the hoisting tackle, 3 hooks it into 
the strap and gives “ Hoist away,” and with 2 steadies and guides 
the projectile which is raised by 5, 7 and 9 manning the running 
end of the fall; 3 gives “ High enough,” “ Fase off,” and having with 
2 forced the projectile into the bore casts Icose the strap, ean 
it in the barrow; he uncaps the fuze; if the rammer ropes are 
fitted with spring clips he now hooks that on the left side receiving 
it from 5; after ramming home the charge he detaches the left 
rammer rope, hands it to 5, and assists 2 to spring the rammer; 
he receives a wedge wed from 5, places it in the bore, and with 2 
presses it home and springs the rammer. 

No. 4 hands the sponge to 2 and replaces it. He supplics the 
rammer as soon as the projectile is in the bore and replaces it, 
attending to the right rammer rope. He cleans and damps the 
sponge. 

i o. 5, as soon as the cartridge is in the bore, casts loose the 
lower block of the hoisting tackle, and mans the fall in raising the 
projectile; he attends to the left rammer rope, and when the 
charge is home supplies 3 with a wedge wad; he hooks the lower 
block of the hoisting tackle to the loop on the left mantlet. 

No. 6 supplies a cartridge to 3 (bringing it up on his shoulder, 
lid to the rear), standing at his right rear and keeping the cylinder 
closed till the sponge is out of the bore. 

No. 7 brings up the projectile with strap on in barrow, assists 
to raise and ram it home, 

No. 8 issues a cartridge to 6. 

No. 9 assists 7 to prepare, bring up, and raise projectile, 
rams home (on the right of the gun), and removes empty barrow. 

No. 10 issues shell. 

N.B.—-When rammer ropes fitted with spring clips are not in 
use they are coiled down between the racers close to the piers by 


.4 and 5. 


To Ron vp. 
Officer. No. 1. 


Run up. 
Halt. 


t: Run up,” 2 and 3 put the iron pointed levers into the sockets 
and bear down; should it be observed that the gun is running 


“up too rapidly 2 and 3 raise their levers and check it. 


-` When the gun is in position No. 1 gives the word “ Halt” 
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2 and 3 raise the levers till the sockets touch the stop plates. They 
then replace them. No. 5 hooks a tube to the lanyard, 2 and 3 
close the mantlets. 


To Lay THe Gun, (See Section IV., Pace 336.) 
Officer. No. 1. 


Elevate. Halt. 

Depress. Halt. 

Trail right. Halt. 
. Trail left. Halt. 


2 or 3 works the elevating gear; but if it is found that the 
gear works stiffly, both Nos. may be employed, provided they 
work at the same speed; 4 and 5 work the traversing gear. 

If the reat trucks are fitted to receive the iron pointed levers 
4 and 5 apply them; if not so fitted iron-shod levers or tackles 
must be used, 6 and 7 assisting, if necessary. Should no order 
to fire be given when the gun is laid, No. 1 will give the word 

Under cover.” 


To Mage READY AND Fire. 


Officer. No. 1. 
Fire——rounds. No. Ready. 
No. Fire. 


At “ Ready” the gun numbers stand clear. No. 5 places the 
tube in the vent, descends from the platform, passes the lanyard 
through the rear eye-bolt of the carriage and stands ready to fire, 
facing the gun. At “Fire” he draws the lanyard strongly to- 
ward him without ajerk; he drifts the vent, replaces the vent 
server and pricker, and coils up the lanyard, placing it under his 
belt. 

When platforms are fitted with traversing gear, 4 and 6 will 
as soon as the gun has been fired, at once traverse it back to a 
position convenient for loading, without any word of command. 


To Run Back anp UNLOAD. 
Officer. fo. 1. 


Run back. Halt. 
Unload. 


At * Run back” with gear, No. 1 disconnects the traversing 
pinions by shifting and keying up the handle. He follows up the 
right front truck with a scotch; 2 and 3 apply their levers and 
bear down, 4 and 5 attend to pawls and heave round the travers- 
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ing handles, 6 and 7 fix the running back tackle, holding on the 
fall and removing the tackle when the gun is back. 
With tackle, No. 1 follows up the right front truck with a 
scotch; 2 and 3 apply their levers and bear down; 4 and 5 fix 
awls; 2 and 3 withdraw their levers and replace them, over- 
Paul the tackle and hook the treble blocks to the front eye-bolt 
of the carriage. The tackles are manned by all the available 
numbers on their own sides; additional men will usually be 
necessary. No. 1 gives “ Halt” when 2 and 3 apply their levers 
and bear down; 4 and 5 release the small pawls. 
In either case when the gun is back 4 and 5 unhook the front 
blocks and lay them down after overhauling the tackle. The gun 
is unloaded by the numbers who loaded it. i 


To Cease FIRING AND REPLACE STORES. 


Officer. No.1. 
Cease firing. Depress. Halt. 
Replace stores. Replace stores. 


The gun is depressed, and the stores are replaced by the num- 
bers who brought them up. 


To FrorM DETACHMENT REAR. 


Officer. No.1. 
Detachment rear. Outwards turn. 
Double march. 
Halt. 
Front. 


“ Detachment rear.”—No. 1 doubles to the left rear of the plat- 
form, faces to the left, and gives the order “ Outwards turn,” 2 and 
4 turn to their left, 3 and 5 to their right. 

“ Double march.”— 4 and 5, followed by 2 and 3, wheel to the 
right and left, and when clear of the platform to the right, and 
round No. 1’s left shoulder, 6, 7, 8, 9 and 10 coming up into their 
places; when 2 and 3 have passed him, No. 1 gives *‘ Halt,” 
“ Front,” and changes his flank by the rear. 


To CuHance ROUNDS, 
Officer. o. 1. 
Change Rounds. Change Rounds. 


No. 2 becomes 4; 4,1; 1, 10; 10,9; 9,8; 8,7; 7,6; 6,4; 
5, 3; 3, 2. 
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SERVICE OF 9-INCH GUNS IN BARBETTE 
BATTERIES, 


The guns are fitted with muzzle derricks. The service is the 
same as for guns mounted in casemates and behind shields, with 
the following exceptions :.-- 

‘ General Duties.” —5 attends to muzzle derrick. 

& To prepare for action.”—-Rammer ropes are not supplied. 

The barrow given in list of changes in stores 2166—14} inches 
track can be used. 

“ To load.”—5, as soon as the cartridge is in the bore, raises 
the derrick and overhauls the tackle; after supplying 3 with a 
wad he rounds in the tackle and throws back the derrick. In 
ramming home, 7 and 9 man the rammer stave with 2 and 3, 9 
on the right. 

N.B.—If the guns are not fitted with muzzle derricks, the 
projectile must be carried to the gun ina shell bearer by 7 and 9, 
2 and 3 assisting in raising it to the muzzle, i 


9-INCH R.M.L. MONCRIEFF CARRIAGE. MARK II. 
CONSTRUCTION. l 


This carriage is constructed in a similar manner to that for the 
7-inch R.M.L. of 7 tons, but the sides of the platform are of 
girder iron 19 feet 9 inches long by 12 inches deep, and 63 inches 
wide in the flange; each side is — * #-inch plate 
riveted along the under flange of the girder. 

The platform is supported upon six trucks, each 2} feet in 
diameter, tlie centre being to the front of the pivot and set to the 
game radius as rear trucks are to the rear of it. Traversing gear 
is applied to the leſt front and left rear trucks as in the 7-inch 
platform. In the gear for moving the elevator by hard additional 
power is gained by introducing a pinion to drive each ratchet © 
wheel on the brake shaft, the pawl of the lever socket acting in 
the pinion. 

For raising the projectile in loading by means of a chain a small 
windlass is fitted on the inside of the left side of the platform, having 
a spur wheel on its —— outside the platform, which is driven 
by a pinion and hand-wheel. 

Beneath the centre of the platform a tray to receive the shot 
truck when it brings up the projectiles is fitted, and — — 
between the sides of the plattorm in rear there is a tray for holding 
the side-arms. 

The carriage is designed to admit of the gun firing over a 
parapet 12 feet 6 inches high. 
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DRILL WITH 9-INCH R.M.L. GUN ON MONCRIEFF 
CARRIAGE. MARK II. 


The detachment consists of 10 Naos., is told off, and takes 
post under cover, as with the same gun mounted on a traversing 
platform. 


GENERAL DUTIES. 


No. 1 commands, dirccts, or superintends boring and fixing 
fuzes, attends to the brake in running up, and laye. He makes 
ready if the gun is laid by the tangent sights. 

No. 2 searches, sponges, steadies, and guides the projectile in 
raising, rams home, attends to lever, and elevates. 

No. 3, sponges, steadies, and guides projectile in raising, rams 
home, attends to lever, and traverses. 

No. 4 attends to side-arms, assists at lever, attends to ratchet 
pawls, and traverses. ~~ — A 

No. 5 attends 10 vent, supplies wedge-wads, traverses, makes 
ready and fires. 

No. 6 supplies 3 with cartridge, and traverses. 

No. 7 attends to fuzes, brings up projectile, raises it, assists to 
ram home if required. 

No. 8 attends to the cartridge store, eerves out cartridges to 6. 

No. 9 assists 7, raises projectile, assists to ram home if re- 
quired, removes empty barrow. 

No. 10 attends to shell store, issues shelis, tubes, nnd fuzes. 


To PREPARE FOR ACTION. 


As with the gun on a traversing platform, with these ex- 
ceptions, viz. :— 

3 brings up handle for hoisting winch instead of tackle. 

4, handle for traversing, no rammer ropes are required, 

B, iron-shod levers not required. 

No. 1 should ascertain that the brake is in working order. 

2 and 4 place the sponge and rammer in the tray between the 
sides of the platform. 

7 and 9 bring up two sets of heavy gun tackle and four 
selvayees. 

At “Examine Gun,” 2 and 5 perform the same dutios as at 
9-inch R.M.L. on traversing platform; 4 supplies 2 with wads 
book; 4 and 5 are not required to elevate, 
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To Loap. 


As with the gun on traversing platform, with the following 
exceptions :— 

2 supplies himself with sponge and rammer, screwing on the 
extra lengths to staves when necessary, and replaces them. 

No rammer ropes are used. 

3 slews to his left to receive the cartridge,and having drawn it 
the cylinder by the choke, reverses it, and places it in the 

re. 

The projectile on the barrow, with strap ready fixed, is run 
under the platform below muzzle of gun, the flups of loading 
stage are opened by 2 and 3, and the hoisting tackle hooked by 3; 
7 and 9 then hoist the projectile by means of the winch-handle, 
they assist to ram home if necessary. 

6 stands at the left of 3 with cartridge. 


Run Up. 


No. 1 gives the commands “ Run up.” “ Stand clear.” 

At run up 2 and 3 place their levers in the sockets, small ends 
to front, and bear down; 4 and 5 throw up the ratchet pawls as 
soon as they are clear; 2 and 3 withdraw the levers and lay them 

own. 

At “ Stand clear” all the Nos. stand clear of the gun. No. 1 
bears down on the brake handle and allows the gun to rise; if 
rising too fast, he checks it by raising the handle, but must not 
do so too suddenly. 

At “ Halt” 4 and 5 replace the pawls in the ratchets, 


To Lay THE Gon. (See Section IV., page 336). 
2 works the elevating wheel; 3 and 4 traverse in front, 5 and 
6 in rear. . 
To Make READY AND Fyre. 


If the gun is laid by the tangent sight, No. 1 makes ready, 


receiving tube and lanyard from 5, If the gun is laid from under 


cover, 5 makes ready before it is run up. 


To Run Back AND UNLOAD. 


Extra Nos. should be employed, to save time. 
It may be done with the levers alone placed in the sockets + 
at “ Run back,” small ends to front by 2 and 3, and keyed up by 
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4and 5. 2, 4, and 6 then bear down on the right lever, 3, 5, and 
7 on the left lever; at the word “ Mown ” taking fresh purchases 
together. 

If tackles are used, they are hooked by 7 and 9, assisted by 6 
and 8. 

At “Unload,” which is done by the Nos. who loaded (when 
the gun is in the loading position), 4 supplies 2 with the shell 
extractor and wad hook, passing them under the gun, 

To Cease FIRING, AND REPLACE STORES. 
To Form DETACHMENT REAR, 
To CHance Rovunps. 


As detailed for 9-inch R.M.L. gun on traversing platform, 


10-INCH R.M.L. GUN. 
DESCRIPTION. 


Calibre ee oe oe .. 10 inches, 
Nominal weight .. + .. 18 tons, 


Raponorees oe Re * te oncon i owt, 

of bore .. oe -- 12 feet 1-5 inches, 

Length < of rifling.. — .. 9 feet 10 inches. 
total * en .. 15 feet, 

Rifling _ { Brooves, number . 7 


spiral increasing from 1 in 100 to 1 in 40 calibres. 
Chamber, conical. 


DIFFERENT PATTERNS, 

There are only two patterns of this gun, differing from each 
other in Mark II. having a thinner steel tube, and two coils over 
the breech instead of one, 

EXAMINATION OF GUNS. 
The guns wiil, as far as possible, be examined regularly after 


firing every §0 rounds with projectiles by the Inspector of Warlika 
Stores at stations where there is one; at other stations under the 
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oo of the officer commanding the Royal Artillery in the 
istrict. 

The bores of guns from which practice is carried on, should be 
kept slightly oiled to prevent rusting. At the close of each day’s 
practice they will accordingly be washed and placed under metal, 
and as soon as dry will be oiled with a sponge, and the muzzles 
closed with tampeons. When guns are not in use the bores will 
be lacquered. 


CONSTRUCTION. 


For pieces heavier than the 9-inch, the weight of. the jacket is 
still further reduced by making it much shorter in front of the 
trunnions. The portion thus taken off the jacket is put on as an 
additional coil over the steel tube in front of the jacket.* This is 
called the 1 B coil or belt. 

The 10-inch, Mark II., and higher natures of those manu- 
factured since 1869 (up to 81-ton gun) consist of — 

A tube (toughened steel); B tube; 1 B coil (belt); coiled 
breech piece; C coil (jacket); cascable. 


RIFLING. 


The rifling of guns of 10 inches and upwards is on the 
Woolwich system as described for the 7-inch R.M.L. gun, but with 
an increasing twist. 

. depth of grooves in 10-inch guns and upwards is 0'2 
inch. 


VENTING. 


The gun is vented on the right side at an angle of 45° with 
vertical axis, at a distance of +4, of the length of the cartridge 
from the bottom of the bore. 


SIGHTING. 
The gun is provided with 6 sights, viz. :— 
Two tangent ecales, one on each side, graduated up to 12°, and 


furnished with deflection leaves. The bar of the sight is four- 
sided, and marked as follows :— 


DEGREES. 


J 
COMN. SHELL BATTG. xos. GY] reze ] COMN. SHELL. 
70 LB. P. FUZE h YDS. J FULL, 44 LB. P. 


PALLISER SHOT 
OR SHELL BATTG. 
YDS. 70 LB. P. 


© Mark I. of 10-inch and 11-inch guns, of which only a few were made, had their 
jackets made as in the 7-inch, while the four 12-inch of 25 tons, Mark I., were of 
original construction. 


(A. M.) R 
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One centre hind-sight. This is a short scale, with deflection 
leaf on the head, graduated to 8°,* for use at close quarters and 
moderate ranges. It works in a gun-metal socket fixed in the 
gun, and is provided with a set screw; is six-sided, and marked 
as follows :— 

DEGRRES. 


COMMON SHELL, FULL, 
44 LBS, P., YARDS, 


PALLISER SHOT OB SHELL. 
BATTERING 70 LBS. P., 
YARDS. 

Two trunnion sights. The sight consists of a pillar, collar, 
and socket of gun-metal, a steel leaf, and screw for fixing the 
leaf. The socket is permanently fixed in the gun; the pillar and 
collar each lock into it with a bayonet joint—so that when once 
the sight is in its true position it cannot be removed without first 
raising the collar and turning the pillar round a quarter of a circle. 

One centre foresight. Similar to the trunnion sight. 


PROJECTILES, WITHOUT Gas CHECKS. Weight. 
case filled with 139 8-oz. sand shot, clay, and 
Shot sand oe oe 1. ee ee ee ye 
A empt — =o — 
Palliser, cored {enn Ibs. bursting charge 404 
[empty .. ee oe .. 3771:75 
common t with 20°25 lbs. bursting charge 
in b * ete .. 3898°25 
empty .. si es +» 391875 
Shells < Palliser with 6'875 lbs. bursting charge 
i 398°875 


in bag gi oe y 
Filled with 306 4-0z., or 376 34- 
(shrapnel oz. sand shot with 1 lb. 9 oz. 
bursting charge .. »- 4046 
Gas check, weight of.. * s 
Case shot is used for close quarters t troops or boats. 
Palliser projectiles. Both shot and shell are used against 
iron-clads, 
Common shell is used against shipping.t 


CHARGES. 


Battering .. 70 lbs. P. or 60 lbs. R.L.G. powder, 
Full .. .. 44 lbs. P. or 40 lbs. R.L.G. powder. 


® The old pattern centre hind-sight is graduated to 5°only, and has nodeflection leaf. 

t Some of these shells will be found without sitoi holes, which have now 
beon discontinued in manufacture. 

t If required, the common shell may be fired with battering charges. 

Notz.—On all occasions a blank or scaling charge of 44 lbs. P. powder, will be 
fired from each gun before commencing practice from guns newly issued. 
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10-INCH R.M.L. GUN. 
Charge, 70 lbs. P. Projectile, with Gas-cheok, 410 Ibs. 


Energy per inch of 


Range in Yards. 
Shell's Circumference. 


feet per second foot tons. foot tons. 

0 1400 5570°7 178°75 
500 1328 6012°4 160°84 
1000 1262 45265 145°24 
1500 1202 4106°4 181°76 
2000 1147 87892 119-98 
2500 1097 3420'8 109°75 
3000 1054 8157°4 101°31 


Fouzes. 


Time, 15-seconds M.L.O. for use with Shrapnel. 
Percussion, Pettman, general service, for sea fronts, for use 
with common shell intended to burst on impact. 


CARRIAGES.* 


Sliding carriages for 10-inch guns are of the double-plate con- 
struction, where the brackets are formed of two plates of wrought- 
iron riveted to a framework of bar-iron fitted between them. 
oy are fitted for hydraulic buffers. 

he carriages are employed both as dwarf and casemate, the 
difference in height being given by the platform. 

Each carriage consists of— 


2 brackets 2 front rollers with axles 
1 front transom and 3-inch split keys 
1 rear transom 2 rear rollers with eccentric 
1 bottom plate shaft 
2 capsquares with keys 2 front clip plates 

Elevating gear 


On the right and left brackets a reader or small block of gun- 
metal with pointer is attached by two screws for use in connection 
with the index plate attached to the breech of the gun. 

The capsquares are interchangeable and reversible on both 
sides of the carriage. 

The clip plates prevent the carriage from jumping up when 
the is fred. They are fitted one on each side through slots 
cut in the angle-guides beneath the carriage, and sccured cach by 


® A second pattern of 10-inch low casemato carriage and high platform has 
recently been introduced into the land service. The carriage is a modification of the 
naval pattern. It weighs 67 cwt. and its height above platform is 23 inches. The 
high platform, however, brings tho axis of gun to tho samo height as in Mark I. 
carriage. Tho platform weighs, with buffer and gear, 106 cft., and 18-inch trucks 
are used both in front and rear, 
(A. m.) R 2 
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two bolta through the bottom, which they clip to the per flange 
of the platform girders. Before the carriage can be dismounted 
from the platform, the clip plates must be removed. 

The casemate carriage and platform will fire over a 2 feet 


6 inch genouillére; the height of the axis of gun above the top 


_ surface of racers is 4 feet 24 inches. 


The dwarf carriage and platform will fire over a 4 feet 3 inch 
parapet, the height of the axis of gun being 6 feet above the top 
surface of racers. 

The carriage allows of 10° elevation and 7° depression. Its 
weight is 51} cwt. 

n order to preserve the carriages in a proper working con- 
dition, the axles, spindles, pinions, &c., and also their bearings, 
must be kept clear of clotted oil and rust, and well lubricated. 

In putting the gear on a carriage, should a screw go very tight, 
it must be withdrawn and examined, and if it is found that the 
bearing or screw has been indented, the burr must be carefully 
removed with a file. ` 


TABLE OF WEIGHTS OF CARRIAGES FOR 10-1INcH R.M.L. GUN. 


Nature. 


10-inch R.M.L. f fitted for buffer (high) 
double plate. | Scott’s pattern (ow) 
” small port ie 


Worm-WHEEL AND Worm ELEVATING GEAR. 


Consists of an endless screw and worm-wheel placed on the 
inside of each bracket and connected with the elevating arc by 
common toothed pinions. 

The gear is worked by a hand-wheel fixed to the shaft of the 
endless screw at the rear of the carriage; no clamps are needed to 
secure the gun from running down. 

The gear is fitted on both sides of the carriage; either set may 
be used, or both together. The side not in use must be thrown 
out of gear by turning a stud-key, and raising a pawl, when the 
a ‘hea can be turned out of gear, and secured by replacing 
the pawl. 

earings of shafts, worm-wheels, gearing-wheels, and pinions 
must be kept clean, and the frictional surfaces properly lubricated. 


Inpex PLATE AND READER. 


In order to facilitate the elevating of 9-inch guns and upwards 
mounted cn casemate platforms, a gun-metal arc, termed an 
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& index plate,” is secured to each side of the gun, near the breech 
end, by two screws. ‘These arcs are graduated for 10° elevation 
down to 6° depression, and a gun-metal pointer, termed “ reader 
for index plate,” is secured to the carriage, so that the number 
working the handle of the elevating gear can see when the re- 
quired elevation is given. 


TRAVERSING PLATFORMS. 


Traversing platforms for 10-inch guns are constructed of 
wrought iron on what is known as the “ fish-bellied” system, and 
are dwarf or casemate. 

The platform is 15 feet in length, and has a slope of 4°. It is 
fitted with brackets on the side for the reception of the sponge, 
rammer, and iron-pointed levers. A water tank is attached to the 
rear of the right side of platform for wetting the sponge head. 

The weights of platforms and diameters of the trucks used 
with each nature of platform and pivot are as follows :— 


Diameter of Trucks. 
Front. Rear. Average weight with 
1 à pa” i b * 5} = 
ow ° cwi. 
A pivot .. .. 18 24 134} ,, 
Dwarf 4C p .. . 24 24 1404 ,, 
D er: 18 141 ,, 


HYDRAULIC BUFFER. 


The object of using the buffer is to reduce the recoil of the 
carriage within the desired limits, which is accomplished as 
follows :— 

The cylinder being rigidly fixed to the rear of the platform, and 
the end of the piston rod fixed to the front of the carriage, when 
the carriage is run up the piston rod is drawn out of the cylinder 
nearly its full length, and the piston drawn to the front end of the 
cylinder, the oil passing to the back of the piston. As the carriage 
recoils it forces the piston rod with the piston up the cylinder, the 
resistance to its passage by the oil checking the recoil, the oil 

from the rear to the front of the piston through the holes in 
it, therefore the size of the holes is regulated by the velocity of 
the recoil; the larger the charge the smaller the holes must be. 
The resistance offered by the oil increases with the velocity of the 
piston, and vice versd. 

The cylinder not being entirely filled with oil, the air in the 
unfilled space acts as an elastic buffer. 

The same buffer is adapted for use with all heavy rifled M.L. 

s from 7-inch to 12-inch of 25 tons, but the piston holes vary 
in size for the different natures. 

Four holes for use with the 10-inch gun, 0°8 inch diameter, are 
drilled in the piston to allow of the pnesage of the oil. 
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To fill the cylinder with oil, run the carriage up to the sto 
take out the screw plug and rest the gallon measure in the hole, 
turn off the cock and fill the measure with mineral oil to the gallon 
mark, then turn the cock and allow the oil to flow into the 
cylinder; repeat the operation until the quantity required is run 
in. The greatest quantity of oil used should not exceed 12 gallons, 
which, with the carriage run out, will be 4§ inches deep at the 
filling hole; this depth may easily be tested by a slip of wood; oil 
is withdrawn by means of the front cock, air being let into the 
cylinder at the same time by the removal of the rear plug. 

A zinc pan, to catch any dripping of oil from the gland in 
tring, is suspended in front of the buffer. 

hen not required for constant use, the buffer may be 
removed and placed in store, the oil being run out; though if 
required for occasional use it may be left filled and periodically 
examined. 

A common spanner, for use in loosening or tightening the 
packing gland of the buffer, will be issued in the proportion of one 
per work or battery; a double headed spanner for the ppe of 
removing the screw plug, and turning or tightening the cock is 
supplied with each buffer, and McMahon’s spanner is used for 
screwing and unscrewing the nuts and collars. 


TRAVERSING AND Runnine Back GEAR. 
The traversing gear consists of a combination of common tooth 


` gearing which acts directly on two of the four trucks of the 


platform, causing them to revolve, to traverse the platform right 
or left as desired. The gearing is set in motion by a winch-handle 
placed at the rear or side of the platform. 

The running-back gear consists of part of the traversing gear, 
combined with a revolving bollard and special block tackle. A 
clutch pinion is provided, which, by means of a lever, is connected 
or disconnected with the truck pinions, by which means the part 
of the gear connected with the running-back may be set in motion 
without acting on the trucks of the platform. The same 
winch-handle works both the traversing ki running-back gear. 


RACERS. 


The new pattern racers for 10-inch guns and upwards are of 
steel, and, with the exception of “A” oe rear racers, are bevelled 
on their upper faces to suit the trucks, which are coned true to 
their respective distances from the pivots. In section the racers 
are formed with a broad bottom flange and a rib rising in the centre 
to suit the hollow soled trucks; this rib tapers towards the top so 
as to allow the trucks to revolve freely without grinding against 
the racer. 

The bedding-plates are of wrought iron, 6 inches wide, 1 inch 
thick; they are made of the total length of the racer, and in pieces, 
so as to break joint with the racer jointe. 
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The racer is secured to the bedding-plate by steel bolts with 
wrought-iron nuts. The bolts are °75 inch diameter, and 2:625 
inches long, and the nuts are *75 inch deep. 

The stops are attached to the side of the racer instead of on 
the top, as hitherto. 

The old pattern racers are of wrought iron, and of the same 
section for guns of 7 tons and upwards, viz. :—2% inches wide 
and 2} inches deep, and are bedded Ẹ inch in masonry ; the upper 
surface generally being laid flush with the floor. Racers of rail- 
way bars have also been approved for certain cases. 

The radii of the racers are as follows :— 


Pivot. Front. Centre. Rear. 
ft. in. ft. in. ft. in, Dwafand 
warf an 
A* 8 0 ee 18 0 —— 
Cc ‘ 8 * 
D 9 0 e 3 Of Dwarf. 


GRADUATED ARC AND POINTER. 


To indicate the angle of traverse a wrceught-iron pointer is 
attached beneath the rear of platform, which points to a graduated 
arc let into the floor of the work. The graduations on this arc 
numbered towards the right from 0° on the extreme left. 


PRESERVATION OF SIGHTS AND FITTINGS. 
See page 216. 


CARRIAGE, “SMALL oars FOR 10-INCH RIFLED 
M.L. 


GENERAL DESCRIPTION.—CARRIAGE. 


Is designed for working guns in small ports which would 
admit of only a limited range of elevation by the ordinary 
method. To obtain the full clevation and depression, viz., 9° and 
4°, a vertical rise and fall of 12 inches within the carriage is 
allowed to the trunnions without interfering with their ordinary 
movement. To admit of this rise and fall two moveable trunnion 
blocks are provided, which are free to slide vertically with the 
gun in recesses formed in the carriage brackets. The positions of 
the gun most suitable for laying at the various elevations and 
— are shown by an index pointer on the left carriage 
bracket. 


® Except some made for Malta and Gibraltar. 
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There are two distinct sete of gear for raising the gun, 
namely, a “hydraulic lift,” which acts directly on the underside 
of the gun at the centre of the carriage; and a “screw lift,” 
which acts on the trunnion blocks, and is intended to be used 
either to follow up the “hydraulic lift” and take the weight of 
the gun for firing, or as an alternative in the event of the 
hydraulic gear being disabled. 


Hypravtic LIFT. 


Consists of a self contained hydraulic ram and cistern with 
double acting pump, fixed on the bottom of the carriage under 
the centre of the gun, and in a line with the trunnion recesses. 
The head of the ram carries a plate secured to it, but free to 
oscillate, which fits against the lower side of the gun while it ie 
being raised; the ram is worked up by a pump lever on each 
side of the carriage, two men on each lever being sufficient, 
while the lowering is accomplished by folding the stop on left 
bracket out of the way of the lever, and forcing the pump 
lever down. Care must always be taken before firing that the 
weight of the gun rests on the screws. The ram is arranged 
in the carriage so as to be easily removed if disabled. It rests 
on supporting plates, which being withdrawn allow the ram to 
be lowered through the bottom plate of the carriage. 


Screw Lirt. 


In the screw lifting arrangement, each trunnion block rests 
directly on a vertical screw, placed between the bracket plates of 
carriage, and worked by a nut formed in the boss of a horizontal 
bevel wheel; suitable toothed wheels and pinions connect this 
wheel with a longitudinal shaft lying inside each bracket ex- 
—— to the rear of the carriage, where it is connected by 
toothed wheels to cross shafts, the ends of which project beyond 
the sides of the carriage, and are fitted to be worked by winch 
handles. By working the foremost cross shaft sufficient power is 
obtained to lift the gun by means of the screws, whereas the 
rear cross shaft furnishes a “quick speed” movement by which 
the screws, and consequently the gun, may be lowered rapidly 
—and also raised rapidly for “following up” the trunnion 
blocks when the gun is raised by the hydraulic lift. 


ELEVATING GEAR. 


This gear is very similar to the service worm wheel arrange- 
ment, but has a straight rack attached to the gun by a link, 
instead of the usual circular arc, and is fitted with a cone friction 
clutch. The rack is free to move in a vertical guide, inside the 
carriage bracket, and the link accommodates itself to the move- 
ment of the gun. Elevatiag plates are required for the reception 
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of the steel pivots which secure the links above-mentioned to 
the gun. They consist of two gun metal plates or brackets fitted 
to the.gun in the position shown in plate, and are secured to 
the gun by 5 screws. The steel pivots which ecrew into them 
are of the ordinary service pattern, and can be readily removed 
and replaced by the wrench issued for that purpose. 


PLATFORM, 


Is of the Mark I. service pattern but raised 6 inches; and has 
the usual casemate “side” arrangement of traversing and running- 
in-gear. As the space at the centre of the slide is required for the 
movement of the hydr&ulic ram during recoil, two hydraulic 
buffers are fixed near the sides of the platform instead of one at 
the centre—the holes in the piston are consequently enlarged tu 
1-0 inch diameter instead of 0°8 inch. 

screw following-up gear .. .. 827 tol 


» lifting > . 2480 to 1 
Gain of power by < hydraulic lifting gear.. ... .. 457 tol 
traversing gear .. .. .. .. 40tol 


running-back gear .. .. .. 205 tol 


11-INCH R.M.L. GUN. 


DESCRIPTION. 


Calibre .. ee ee sè .. 11 inches 
Nominal weight. . — * .. 25 tons 
Preponderance .. T * .. 2ewt. 

of bore * a .. 12 feet 1 inch 
Length 4 of rifling .. ss .. 9 feet 11 inches 
total p i .. 15 feet 24 inches 

eas grooves, number e s 9 

Rifling spiral increasing from .. Otolin 35 


DIFFERENT PATTERNS. 
There are two patterns of this gun, only 7 of Mark I. having 
been made. 
Construction. 
Mark I. consists of : A tube (toughened steel); B tube; breech 
coil, triple (or quadruple) coil, trunnion ring and triple coil in 


front of the trunnions welded together; cascable. 
Mark II. consists of: A tube (toughened stecl); B tube; 
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triple coil in front of trunnions ; coiled breech piece; breech coil; 
double coil and a trunnion ring welded together; cascable. 

The 11-inch gun was recommended in 1867 for trial in com- 
parison with the 12-inch, in order “to determine what calibre 
and proportional length of bore were best adapted to a gun of 
from 23 to 25 tons weight.” The question was decided in 1870 
in favour of the smaller calibre. 

These guns are examined after every 50 rounds. 


RirFtina. 


The rifling is on the Woolwich system with increasing twist. 
Depth of groove 0°2-inch, 


VENTING. 


The gun is vented on the right side at an angle of 45° with 
vertical axis, the bush striking the bore at a distance of -ths of 
the length of the cartridge from the bottom of the bore. 


SIGHTING. 


The gun is provided with six sighte, viz., 2 tangent scales, one 
on each side, graduated up to 12° and furnished with deflection 
lea 


ves. 
The Lar of the sight is four-sided and marked as follows :— 


DEGREES. 


7 c. — PULL. 

BLANK, . P., 

Y — 
PALLISER SHELL, 


BATTG. 85 LBS. P. 
XARDs, 4,800. 


One centre hind sight. This isa short ecale with deflection leaf on 
the heatl, graduated to 104°, for use when the gun cannot be laid 
by the side sights, it works ina gun metal socket fixed in the 

a, and is provided with a set screw, is six-sided, and marked as 
ollows: 


259 


R.M.L. Ordnance (11-inch). 


Marx II. 


DEGREES. 


BLANK. COMMON SHELL, 60 LBS. P., 
FUZE, 


COMMON SHELL, FULL. 


BLANK. 60 LBS. P., YARDS, 4,000. 


PALLISER SHELT, 
BATTERING 85 LBS. P., 
YARDS, 4,800. 

The old pattern centre hind sight is graduated to 5° only and 
has no deflection leaf. 

Two trunnion sights similar to those described for 10-inch gun, 
one centre foresight similar to the trunnion sight, but not 
interchangeable. 


PROJECTILES, WITHOUT GAS CHECKS. 


Iba. 
Shot-case filled with 210 8-oz. sand shot, clay * sand 200 
common, empty. .. 5 
with 293 lbs. lin charge i in bag «. ee .. 586 
Shells Palliser empty .. 529 
with 6 lb. 7 oz. bursting charge in bag oe 
Shrapnel, filled with 378 4-oz., or 405 3}-0z. 
sand shot, and 1 lb. 12 oz. bursting iia 531 
Gas check, weight of .. oe 14 
Case shot is used for close quarters against troops or boats. 
Palliser shell are used against ironclads. 
Common shell (which may also be fired with battering charge) 


are used against shipping. 


on om Roe 


CHARGES, 


Battering .. .. .. 85 Ibs. P or 70 lbs. R.L.G powder. 
Full .. .. «. «+. 601bs. P or 50 lbs. R.L.G powder. 


11-INCH R.M.L. GUN. 
Charge, 85 lbs. P. Projectile, with Gas-check, 547 Ib. 


Range in Yards. Velocity. Energy. Energy per inch of 
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Fuzes. 


Time 15-second M.L.O. for use with shrapnel shell. 
Percussion Pettman General Service, for sea fronts, for use 
with common shell intended to burst on impact. 


CARRIAGES. 11-INCH AND 12-1ncH R.M.L. or 25 Tons. 


The carriage is similar to the 10-inch Mark I., but has an 
angle stay across the bottom plate. The brackets are the same 
thickness as in the latter carriage, and the rollers, together with 
the axles of the front rollers, are also the same. ‘The bottom 
plate is 1 inch thick. 

In the first 12-inch carriage manufactured, the eccentric axles 
of the rear rollers were made as in the 7-inch carriage and 
connected in the same manner by a bar. (This is altered when 
the platforms on which the carriages are mounted are fitted with 
traversing gear.) Such carriages were fitted with the capstan 
head elevating gear. They also had the Elswick compressor 
with nine plates; except the shafts all the parts being inter- 
changeable with the same compressor in the 7-inch or 9-inch. 

In the later carriages the rear rollers have an eccentric shaft 
24 inches in diameter, and a bracket fitted with a treble block for 
the fall of the running back tackle. 


ELEVATING GEAR. 


Their elevating arrangement is the worm wheel and worm 
similar to the 9-inch, that is, with an intermediate pinion. The 
latter and the worm wheel pinion are each 5:9 inches in diameter, and 
the worm shaft is 2 inches in diameter and 43§ inches long. These 
parts, and also the arcs and arc pinions are not interchangeable 
with those of the 9-inch, nor except the arc pinions with those of 
the 10-inch. 


TABLE OF WEIGHTS, &C., OF CARRIAGES FOR 11-INCH OR 
12-1IncH R.M.L. Guns or 25 Tons. 


Diameter of Rollers. 
Nature. Weight. 
Front. | Rear. 


; fitted for E.O.C. compressor 
— O.P. elevating gear * 
RML. fitted for buffer O.P. elovating 
double gear.. .. oe ise 
Ia fitted for buffer N.P. — 
piate: gear. é * — 


iin. in. 

12-inch f casemate.. . oe * 12 8 

R.M.L. » fitted with N.P. ma 12 8 
single plate. | vating gear and buffer .. 

8 


12 
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HYDRAULIC BUFFER. 


The fitments for the hydraulic buffer are identical with those 
of the 10-inch carriage, described page 253, the diameter of the four 
piston holes, viz., 0°8-inch, being the same. i 


TRAVERSING PLATFORM FOR II-INCA AND 12-1ncH R.M.L. 
Gun oF 25 Tons. 


Traversing platforms for 11-inch and 12-inch R.M.L. guns of 
25 tons are of the “fish bellied ” system, and are dwarf or case- 
mate. 

The platform is 15 feet in length and has a slope of 4°. 

It is fitted with brackets on the side for the reception of the 
sponge, rammer and Rai EENE levers. 

A water tank is attached to the rear of the right side of the 
platform for wetting the sponge head. 


TABLE OF WEIGHTS, &0., OF PLATFORMS FOR 11-INCH OR 
12-1ncH R.M.L. Guns or 25 Tons. 


. Diameter of Trucks. 
Xature. Weight. __ ——— 
* Front. | Rear. 
cwta. qrs. in. in. 
12-inch R.M.L. casemate for single plate } 80 1 rt 10} 
carriage oe ee oe ee 
12-inch R.M.L. casemate 
fitted with buffer and} do. do. 102 0 oe ee 
traversi oe 
go te fitted for E.0.C. 98 2° 10 13 
11-inch compressor ee 
or 12-inch | ditto with buffer .. ..| 110 O (with gear) oe ee 
R.M.L. 4 dwarf “A,” with buffer ..| 139 1 9 18 24 
double | dwarf “C,” with buffer ..| 136 3 ” 24 24 
plate. | dwarf “O,” central .. s| 187 2 ” 24 24 
dwarf “ D,” with buff ..| 142 O (estimated)| 24 18 


® Without traversing gear. 


TRAVERSING AND Running Back GEAR 11-INCH AND 12-INCH 
R.M.L. Guns or 25 Tons. 


The traversing gear consists of a combination of common tooth 
earing, which acts directly on two of the four trucks of the plat- 
asi causing them to revolve and to traverse the platform right 
or left as desired. The gearing is set in motion by a winch handle 
placed at the rear or side of the platform. 
The running back gear consists of part of the traversing gear 
combined with a revolving bollard and special block tackle. 
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A clutch pinion is provided which, by means of a lever, is connected 
or disconnected with the truck pinions, by which means the part 
of the gear connected with the running back may be set in motion 
without acting on the trucks of the platform. 

The same winch handle works both the traversing and running 
back gear. 

Racers, GRADUATED ARO, AND POINTER. 
See pages 254, 255. 


PRESERVATION OF SIGHTS AND FITTINGS, 
See page 216. 


12-INCH R.M.L. GUN OF 25 TONS. 


DESCRIPTION. 
Calibre .. T sti .. 12 inches, 
Nominal Weight ee +. 25 tons. 
Preponderance ee -. Gewt - 


of bore .. «++. 12 feet 1 inch. 
Length 4 of rifling .. +. 10 feet 7 inches. 
total a .. 165 feet 24 inches, 


sa: grooves, number .. 9. 
Rifling spiral, increasing from 1 in 100 to 1 in 60. 


DIFFERENT PATTERNS, 


There are two patterns of this gun. 

Of Mark I, there are only four in the service, known externally 
b having steps in front of the trunnion, and also at the breech. 
Their weight is 23} tons, but by an order of 3rd July, 1868, to 
avoid confusion, it was approved that they should all bear the 
same designation, viz., “Ordnance Rifled M.L. 12-inch of 25 
tons,” this being the weight of the later patterns. 


CONSTRUCTION. 


Mark II. was introduced in 1866, the first gun made (No. 5 
being exceptional in having a coiled iron tube, and also a soli 
forged breech piece. Externally they are known ‘by the step at 
the breech. The number of 12-inch 25-ton guns, Mark II., con- 
structed up to June, 187], is nine. 

Two other guns are of the same construction as the 11-inch 

un, Mark I., but they do not form a distinct pattern, and are 
nown by their Numbers (20 and 21). 
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Mark I. consists of—A tube (toughened steel); breech piece; 
B tube; trunnion ring; 7 coils; cascable. 

Mark II. consists of—A tube (toughened steel); B tube; 
triple coil in front of trunnions; coiled breech piece; breech 
coil, double coil, and trunnion ring welded together; cascable. 

This gun is examined after every 50 rounds. 


RIFLING. 


The rifling is on the “ Woolwich system,” with increasing 
twist. „Depth of groove 0'2 inch. 


VENTING. 


The gun is vented on the right side, at an angle of 45° with 
vertical axis, the bush striking the bore at a distance of +4;ths of 
the length of the cartridge from the bottom of the bore, 


SIGHTING. 


The gun is provided with six sights, viz., two tangent scales, 
one on each side, graduated up to 12°, and furnished with deflec- 
tion leaves, 


Marr II. 


DEGREES. 


C. SHELL, BATTG. 85 LBS. P, 7 0. SNELL, FULL 65 LBs. P, 


7 
YARDS, 4,800, FUZE 32. p FUZE 24, YARDS, 4,000. 


PALLISER SHOT OR SHELL, 
BATTG. 85 LBS. P., YARDS, 4,800, 


One centre hind-sight. Mark III. This is a short scale with 
deflection leaf on head graduated to 10}°, for use when the gun 
cannot be laid by the side sights. It works in a gun-mctal 
socket fixed in the gun, and is provided with a set screw, is six- 
sided, and marked as folluws :— 


Marr III. 


DEORXES. 


COMMON SHELL FULL, 
DIANE 55 LBS. P., YARDS, 4,000. 
PALLISER SHOT OR SHELL, 

BATTERING 85 LBS. P., 
Yanps, 4,800, 
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Marks I. and II. are graduated to 5° only, aud have no 
deflection leaf. 


Two trunnion sights similar to those described for 10-inch gun, 
one centre foresight, similar to the trunnion sights. 


PROJECTILES WITHOUT Gas-CHECKS. 


Mg ps 

. OZ 
case, filled with 258 8-oz. sand aie clay, and 

Shot sand .. oe . 246 0 

is Palliser, empty .. . .596 4 

> filled with 7 Ib. 12 oz. "bursting 

charge in bag.. oe . : 604 0 

common, empty. . .. 459 8 

with 372 lbs. bursting charge i in i bag» a. 497 7 

Shells Palliser, empty . .. 586 4 

f with 14 lbe. bursting charge i in nbag . -- 600 7 


Shrapnel, filled with 276 4-oz., or 339 3}-0z. 
sand shot, and 1 lh. 15 oz. bursting charge.. 496 12 
. Gas checks, weight of .. . 150 
Palliser shot or shell are used against ironclads. 
Common shell (which may also be fired with battering charge) 
are used against shipping. 
Case shot for close quarters against troops or boats, 


CHARGES. 
Battering .. .. 85 Ibs. P or 67 lbs. R.L.G. 
Full.. * .. 55 lbs. P or 50 Ibs. R.L.G. 


12-INCH R.M.L. GUN OF 25 TONS. 
Charge, 85lbs. P. Projectile, with Gas-check, 614'5 Ibs. 


Range in Yards. Velocity. Energy. — per inch of 
feet per second foot tons foot tons. 
0 1288 7066°7 188 

500 1228 6423°7 171°54 

1000 1172 6851:2 156°25 
1500 1123 6372°1 143°46 
2000 1078 4950°2 432-19 
2500 1040 4 123°03 
3000 1009 4338'8 115°81 


FUzEs. 


Time 15-seconds M.L.O. for use with shrapnel shell. 
Percussion, Pettman’s Gencral Service, for sea fronts, for use 
with common shell intended to burst on impact. 
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CaRRIaGEs, PLATFORMS, FITTINGS, &c. 
See pages 260, 261. 


12-INCH R.M.L. GUN OF 35 TONS. 


DESCRIPTION. 
Calibre. . ee oe .. 12 inches, 
Nominal Weight ee .. 85 tons. 
Preponderance. . oe -» lewt. 2 qrs. 


of bore .. .. 13 feet 6°5 inches. 
Length < of rifling .. .. 11 feet 3 inches. 
total ey 16 feet 3 inches. 
+a: grooves, number.. 9. 
Rifling, teat increasing from 0 to 1 in 35 calibres. 


PATTERN. 
There is only one pattern of this gun. 


CONSTRUOTION. 


It consists of—A tube (toughened steel); B tube; triple coil 
in front of the trunnions; coiled breech piece; breech coil (double 
coil, and a trunnion ring welded together), cascable. 

Only fifteen have been made, of which 5 only are mounted for 
coast defence. 

The gun is examined after every 50 rounds. 


RIFLING. 
The rifling is on the Woolwich system, with increasing twist. 


VENTING. 


The gun is vented (for L.S.) on the right side, at an angle of 
45° with vertical axis, the bush striking the bore at a distance of 
qsths of the length of the cartridge from the bottom of the bore. 


SIGHTING. 


The gun is provided with six sights, viz., 2 tangent scales, one on 
each side, pee up to 10°, and furnished with deflection leaves. 
The bar of the sight is four-sided, and marked as follows :— 

(A. M.) ; 8 
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J 7 vanos, 4,500. 


PALLISER SHOT OR SHELL BATTERING. 
100 LBS. P. YARDS, 4,800. 


One centre hind-sight, viz., a third tangent sight, with stcel bar. 


PROJECTILES WITHOUT Gas CHECKS. 
Weight. 
lbs. oz. 
Shot, case, filled with 258 8-oz. sand shot, clay, and sand 246 
common, empt ee ee F .. 575 
filled with 40 lbs. bursting charge in bag .. 615. 
Shells Palliser, empty .. es ee oe os 
filled with 9 lb. 14 oz. bursting charge in bag 698 
Shrapnel, filled with 368 4-oz. or 453 34-oz. 
sand shot and 1 lb. 15 oz. bursting charge.. 612 
Gas-check, weight of .. = * $a on I5 
Case shot is used for close quarters against troops or boats. 
. Palliser shell against ironclads. 
Common shell (which may also be fired with battering charges) 
are used against shipping. 


a> 
oo 
oo 
Oana anvo 


CHARGES. 


Battering .. 110 lbs. P. 
Full .. .. 85 lbs. P or 67 lbs. R.L.G. 


12-INCH R.M.L. GUN OF 35 TONS. 
Oharge, 1101bs. P. Projectile, with Gas-check, 714 lbs. 


— Velat, Sars: ——— 
feet per second. foot tons. foot tons 
0 1364 92086 245-9 

500 1306 84421 225°44 

1000 1253 77708 207°51 
1500 1203 71630 19128 
2000 1157 66257 17693 
2500 1115 61534 16432 
3000 1077 57411 153-31 

Fuzes, 


Time, 15-seconds, M.L.O. for use with shrapnel shell. 
_ Percussion, Pettman General Service, for sea fronts, for use 
with common shell intended to burst on impact. 
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CARRIAGE. 
Weight. Diameter of Rollors. 
Front. Rear. 


> cwt. qre. 
12-inch R.M.L. of 35 e 119 0 is idha jö Schon 


fitted for buffer s 


The stb. is of “double plate” construction upon Captain 
fones principle, namely, with low brackets, and a well between 
em. 

The brackets are supported by three transoms, and each is 
further strengthened by a knee stay. The transoms and stays 
extend below the brackets, to form the well of the carriage, which 
is completed by a bottom plate riveted underneath. 

The latter does not extend to the rear transom, in order to 
give access there to the interior of the carriage for placing skidding 
when the gun is being mounted or dismounted. The eccentric 
axles of the rear rollers are worked by a hydraulic jack, its ram 
being keyed to a crank upon the shaft. 


ELEVATING GEAR. 


The elevating gear consists of an arc, secured to the gun top 
and bottom on F right side, worked by a metal hand wheel out- 
side the bracket of the carriage, through a train of wheels and 
pinions. A clamping arrangement is attached. 

To attach the carriage to the endless chains of the running 
back (or up) gear of the platform, it is fitted with nipping gear 
(Scott’s). This consists of a sprocket plate (or plate with project- 
ing teeth) on each side (one for each chain), connected by a cross 
shaft inside the well of the carriage, which plates are lowered 
when it is desired that their teeth may catch in the chains, by 
means of a link and eccentric worked by a lever outside the car- 
riage on the left. The chains pass through brackets beneath the 
carriage, which hold them up to the sprocket plates when the 
latter are forced down. A counter weight is attached to their 
cross shaft, to keep the sprocket plates up and clear of the chains 
when not in use, and a pawl to the side of the carriage to secure 
the lever. 

The carriage is fitted with the usual holding down clips, buffer 
bracket, &c. 


HYDRAULIC BUFFER. 
The diameter of the holes in the piston is ‘65 inch. 


TRAVERSING PLATFORM DwarrF C Pivor. 


This platform is the same in construction as the casemate 
latform for 38-ton gun, hereafter described, but raised sufficiently 
igh g of the gun firing over a 4 foot 3 inch —— 

A. M. 8 
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The traversing and running back gear differs from the case- 
mate arrangement for the 38-ton gun in the sprocket wheel shaft 
being placed to the rear of the traversing cross shaft, and in there 
being two clutches instead of one upon latter, which are worked, 
through connecting rods, by the same lever. A wooden step is 
attached to each side of the platform, and an iron one in rear. 


DRILL WITH 10-INCH, 11-INCH, AND 12-INCH R.M.L. 
GUNS MOUNTED IN CASEMATES OR OPEN 
SHIELD BATTERIES. 


The Detachment consists of 15 Nos., and falls in two deep. 


To TELL OFF. 
Officer. No. 1. 
Tell off. 


At “ Tell off,’ No. 1 (who is on the left of the front rank) 
takes a pace to his front, turns to his right, and numbers himself 
1; the right hand man of the rear rank numbers 2; the right 
hand man front rank 3; the second man from the right of the 
rear rank, 4; the man in his front 5, and so on. After the 
detachment is told off, No. 1 falls in again on the left of the front 


The detachment is marched into the battery and halted in line 
—— the shield, and to the left rear of the platform. The 
detachment is now in the position of ‘ detachment rear.” 


To TAEKE Post UNDER COVER. 


Officer. No. 1. 
Take post under cover. Right turn. 
Double march. 


The detachment stepping off, wheels to its left at the left 
corner of the platform, the front rank filing to the left of the 
gun, the rear rank to the right, 2 and 3 halting close to the 
shield, and near the port; 4 and 5 forming upon their right 
and left; 12 and 11 upon the right and left of 4 and 5, the 
whole turning to the right-about together. No. 1 follows in rear of 
the detachment keeping under cover as much as possible; 6 to 
the head of the cartridge lift; 7 and 9 to the head of the shell lift; 
8 and 14 to the cartridge store; 10, 13, and 15 to the shell store. 
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GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixing 
fuzes, and lays. 

No. 2 searches, sponges, steadies and guides projectile in 
raising, rams home, runs up, and elevates. 

No. 3 searches, sponges, loads, hooks and unhooks hoisting 
tackle, steadies and guides projectile in raising, uncaps fuze when 
in the bore, attends to “ port bar,” rams home, runs up and 
elevates. 

No. 4 attends to side-arms and supplies them to 2, rams home, 
and traverses. l 

No. 5 supplies wedge wads, raises projectile, rams home, 
attends to snatch block, and traverses. 

No. 6 supplies cartridges to 3, and rams home. 

— 7 attends to fuzes, brings up projectile, raises it, and rams 
it home. 

No. 8 attends to cartridge store, and serves out cartridges. 

No. 9 assists 7, raises projectile, and removes empty barrow. 

No. 10 attends to shell store, issues shell, tubes, and fuzes. 

No. 11 raises projectile, assists 6 with cartridge (if required), 
rams home, attends to mantlet, and traverses (if required). 

No. 12 rams home, attends to vent and mantlet, traverses (if 
required), makes ready and fires. 

Nos. 13 and 15 at the shell store. 

No. 14 at the cartridge store. 

N.B.—Nos. 1, 6, and 12 assist to raise projectile when 
necessary. 

To PREPARE FOR ACTION. 


Officer. No. 1. 
Prepare for action. Prepare for action. 
Examine gun. 


“ Prepare for action.”—No. 1 provides and fixes sights. 

No. 2, iron pointed lever, elevating wheel, and assists 4 with 

eide-arms. 

No. 3, iron pointed lever, elevating wheel, and hoisting tackle 
10-inch double and single, 11-inch and 12-inch double and treble 
locks). He removes the muzzle tampeon. 

No, 4, side-arms. 

No. 5, wedge wads, traversing handle (or handles), and tackle 

for running bask; 

No. 6 (zinc cartridge cylinder, and dummy cartridge for drill 
urposes), bucket filled and bred, and two wood cartridge cylinder 

bates for use if required. 3 

No. 7, fuzes, fuze and shell implements, and two straps for 
poola: he obtains the fuze boxes from 10, satisfying him- 
self as to the correctness of fuzes and fuze implements. 
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No. 8 goes to the cartridge store and prepares to issue cartridges. 

No. 9, transporting barrow and a brush. 

No. 10 goes to the shell store, and prepares to issue shells, 
tubes, and fuzes; he examines the shells carefully, cleaning them 
if necessary, and removing burrs from studs; he loosens the fuze 
hole plugs of shells that will be first issued. 

o. 11 assists 2 and 4 and brings up rammer ropes when 
fitted with spring clips. 

No. 12, tubes in box, lanyard, pricker and vent server. 

Nos. 13 and 15 go to the shell store. 

No. 14 to the cartridge store. 

Nos. 8 and 10 satisfy themselves that the lamps in the ammu- 
nition stores are burning brightly. 

Nos. 13 and 14 that the hoisting gear at the shell and 
cartridge lifts work easily. 

Eai irregularity in these respects should be at once reported 
to No. 1. 

The stores haying been brought up, or found correct, No. 1 
will satisfy himself that the foresights fit properly on the gun, the 
deflection iis of the hind sights work easily, and that the clip 
pe are secured to the carriage; he ascertains that the hydraulic 

uffer is filled with the proper amount of oil, and that the racers 
are swept; he receives reports from the Nos. responsible of any 
— or deficiency in connection with the different parte 
of the gun, carriage, platform, stores, or as regards the ammu- 
nition stores, lifts, &c. 

Nos. 2 and 4 place the sponge and rammer in the appen on 
the right side of the platform, thie shell extractor and wadhook in 
rear so as not to interfere with the working of any of the guns in 
the battery, and convenient for those for which intended. 

No. 2 sees that the elevating gear, 4 that the traversing gear 
is oiled and in good working order; 2 and 3 place the iron 
pointed levers in their supports on the platform. 

No. 3 examines the bore to see the grooves are free from grit, 
&c., secures the hoisting tackle to the loading bar, overhauling it 
until the lower block is at a convenient height for hooking to the 
strap on the projectile. The lower block should then be hooked 
back to a loop on the left mantlet to keep the tackle out of the 
way until required. 

No. 5 reeves the running back tackle. 

No. 6 supplies the sponge trough with water from the bucket, 
and places the latter clear of the working of the gun. 

0. 11 coils down the rammer ropes either side of the gun ang 
sees that the mantlets work easily. 

No. 12 places the pricker in the loop on the side of the 
carriage, examines the vent server and places it in the vent, the 
loop of the vent server lanyard over one of the sights; straps the 
tube box round his waist on the right side, evils up the lanyard 
and passes the bight of it under the tube box strap; fills his 
box with friction tubes which he procures from 10. 
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“ Examine gun;” 12 drifts the vent, and replaces the vent 
server, 2 and 3 search the gun after the pricker is withdrawn, 
2 supplying himself with the wadhook and replacing it; 11 and 
12 elevate until the gun is in a convenient position for loading. 


To Loap. 
Officer. No. 1. 
Range——yards. With load. 
With load. 


“ Toad,” No. 1 gives 7 the nature of shell (and length of fuze 
required), and adjusts the tangent sight. 

2 moves into position for sponging, receives the sponge from 
4, and, assisted by 3, sponges the gun, being careful to observe 
that the vent server is in the vent. He returns the sponge to 4, 
and, with 3, steadies the projectile in raising and guiding it into 
the bore. He then receives the rammer (with right rammer rope 
attached) from 4, and, assisted by 3, steadies the stave, whilst the 
cartridge and projectile are being rammed home. The rammer 
ropes being manned by 4, 6, and 12 on the right 5, 7, and 11, on 
the left of the gun. Should “ Not home” be given by 2, they 
again stand to the ropes and force the charge home. At ‘‘ Home” 
they go under cover. 2and 3 detach the rammer ropes (if fitted 
with spring clips), hand them to 11 and 12, spring the rammer, 3 
inserts a wedge wad, which is pressed steadily home by 2 and 3, 
and jammed under the head of the projectile by two smart taps; 
they spring the rammer (2 handing it to 4), and go under cover. 

3 moves into position, and having fixed the port bar and assisted 
2 to sponge, stews to his right, withdraws the cartridge from the 
cylinder, placing it on his right shoulder, choke to his front; he 

en turns left about until his back is towards the muzzle and 
slides the cartridge from off his shoulder into the bore. The pro- 
jectile is now brought up on the barrow with strap ready fixed; 
3 standing clear, close to the front of the platform, 5 casts loose 
the lone book of the lioisting tackle; 3 hooks it into the strap, 
and gives “ Hoist away,” and with 2 steadies and guides the pro- 
jectile, which is raised by 5, 7, 9, and 11, manning the running 
end of the fall; 3 gives “ High enough,” “ Ease off,” and, having 
with 2 forced the projectile into the bore, casts loose the strap, 
replacing it in the barrow, and uncaps the fuze. The barrow 
may be pushed clear by 3 before hoisting; 3 now hooks on the 
left band rammer rope which he receives from 11, and the charge 
and wedge wad are rammed home in succession, the rammer 
sprung as before detailed and the port bar 38 by 3. 

4 hands the sponge to 2 and receives it back from him; he 
hands him the rammer as soon as the projectile is in the bore 
and mans the rammer rope. When the projectile and wedge wad 
have been sent home, he receives the rammer back from 2, and 

it. 
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5, as soon as the cartridge isin the bore, casts loose the lower 
block of the hoisting tackle, attends to snatch block, mans the fall 
in raising the projectile, and the rammer rope in ramming home. 
When the charge is home he supplies 3 with a wedge wad, and 
hooks the lower block of the hoisting tackle to the loop on the 
deft mantlet. 

6, after supplying 3 with cartridge, which he brings up on his 
‘shoulder, lid to the rear, mans the rammer rope on the right of 
the gun. : 

f brings up projectile in barrow with strap on, having pre- 
viously, when necessary, adjusted the fuze according to No. 1’s 
directions, assist to raise and ram it home. 

& issues a cartridge to 6. 

9 assists 7 to prepare, bring up and raise projectile, removes 
barrow and strap. 

10 issues shell. 

11 assists 3 with cartridge if required, raises and rams home 
projectile, and attends to the left mantlet and left rammer rope. 

12 rams home and attends to right mantlet and right rammer 
rope. 

Pia and 15 work the shell lift. 

14, the cartridge lift. 

N.B.— When rammer ropes, fitted with “spring clips,” are 
not in use, they are coiled down between the racers, close to the 
piers by 11 and 12. 


To Rux vp. 
Officer. No. 1. 
Run up. 
Halt. 


“ Run up,’ 2 and 3 put the iron pointed levers into the sockets 
and bear down; should it be observed that the gun is running up 
too rapidly 2 and 3 raise their levers and check it. 

en the gun is in position No. 1 gives the word “ Halt.” 
2 and 3 raise the levers till the sockets touch the stop plates; 
they then replace them. No. 12 hooks a tube to the lanyard; 
11 and 12 close the mantlets. 


To Lay THE Gun. (See Section IV., pace 336). 
Officer. No. 1. 


Elevate. Halt. 
Depress. 

Trail right. Halt. 
Trail left. 


2 or 3 works the elevating gear, but if it is found that the gos 
works stiffly, both Nos. can be employed, provided they work at 
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the same speed, 4 and 5 the traversing handles. Should extreme 


right or left be given 11 and 12 assist 4 and 6. Should no 
order to fire be given when the gun is laid, No. 1 will give the 
word “ Under cover.” 


To MAKE READY AND FIRE. 


Officer. No. 1. 
Fire——rounds. No. Ready. 
No. Fire. 


At “ Ready” the gun numbers stand clear. No. 12 places the 
tube in the vent, passes the lanyard through the rear eye bolt of 
the carriage and stands ready to fire, facing the gun. At “ Fire” 
he draws the lanyard strongly towards him without a jerk; he 
drifts the vent, replaces the vent server and pricker and coils 
up the lanyard, placing it under his belt. 

11 and 12, assisted by 4 and 5 if necessary, will, as soon as the 
has been fired, at once traverse it back to a position con- 
venient for loading, without any word of command. 


To RUN BACK AND UNLOAD. 
Officer. No. 1. 


Run back. Halt. 
Unload. 


At “ Run back” No. 1 disconnects the traversing pinions by 
shifting and keying up the handle. He follows up the right front 
truck with a scotch. 

2 and 3 apply their levers and bear down; 4 and 5 fix the 
small pawls; 2 and 3 then withdraw their levers and replace 
them; 11 and 12 connect running back tackle; 6 and 7 assisting 
to overhaul; 4, 5, 11, and 12 man the winch handle; 6 and 7 
holding vn to the fall; No. 1 gives “ Heave round,” and, as soon 
as the gun is back, “ Halt,” when 2 and 3 apply their levers and 
bear down; 4 and 5 release the small pawls; 11 and 12 remove 
the tackle. 

No. 1 then places the traversing apparatus in gear, and keys 


à The gun is unloaded by the same numbers who loaded it. 


To Cease FIRING AND REPLACE STORES. 


Officer. No. 1. 
Cease firing. Depress. Halt. 
Replace Stores. Replace Store. 


The gun is —— and the stores are replaced by the 
numbers who brought them up. 
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_ To Form DETACHNENT REAR. 
Officer. No. 1. 
Detachment Rear. Outwards turn. 
Double march. 
Halt. 
Front. 


& Detachment rear,” No. 1 doubles to the left rear of the plat- 
form, faces to the left and gives the order “ Outwards turn,” 2, 4 
and 12 turn to their left, 3, 5 and 11 to their right, “Double March,” 
12 and 11, followed by 4, 5, 2 and 3, wheel to the right and left, 
and when clear of the platform to the right, and round No. 1’s 
left shoulder; 6, 7 and the remaining numbers coming up into 
their places; when 2 and 3 have passed him, No. 1 gives “ Halt,” 
“ Front,’ and changes his flank by the rear. 


To CHange Rovunps. 
Officer. No. 1. 


Change rounds. Change rounds. 


In changing rounds 2 becomes 4; 4,1; 1, 15; 15, 14; 14, 
13; 13, 12; 12, 11; 11, 10; 10, 9; 9,8; 8,7; 7, 6; 6, 5; 5, 3; 
and 3, 2. 


SERVICE OF GUNS MOUNTED ON TURNTABLES. 


The method of serving a 10-inch, 1l-inch, or 12-inch R.M.L. 
gun mounted on a turntable is the same as detailed for guns on 
traversing platforms, 

To shift from one port to another at “ Turntable right” (or 
“left ”) 2, 3, and 6 attend to the catches, 4, 5, 11, and 12 to the 
winch of the table. 

The turntable is for moving a gun from one port to another, 
and not for traversing. 


SERVICE OF 10-INCH, 11-INCH, AND 12-INCH GUNS 
IN BARBETTE BATTERIES (WITH SUNKEN 
WAYS). 


The guns are fitted with muzzle derricks and supplied with 
loading stages. 

The running end of the fall of hoisting tackle is led through 
an ordinary single 8-inch Bothway block, which is hooked into 
a permanent eye let into the wall of the parapet. Two snatch 
blocks are hooked to the loops or eyes on the derrick, and the 
bell ropes of the rammers are passed through them. The snatch 
blocks are hooked for “loading” by 2 and 3, unhooked by them 
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when the wedge wad has been rammed home, and laid down with 
the rammer ropes when not in use by 11 and 12 who attend to 
them. The upper block of the hoisting tackle should be moused 
with spunyarn. The service of the guns is the same as for those 
mounted in casemates and behind shields, with the following 
exceptions :— 

“ General duties.” —5 attends to muzzle derrick, 7 and 9 attend 
to loading stage. 

“ Prepare for action.”—5, an 8-inch single Bothway block, 11, 
two 4-inch snatch blocks, which he hooks on to the derrick, 9 
tackle for hoisting projectiles on to loading stage. 

& To load.”—5, as soon as the cartridge is in the bore, raises 
the derrick and overhauls the tackle; after supplying 3 with a 
wad, he rounds in the tackle and throws back the derrick; 7 and 
9 (assisted by 13 and 15) having om a projectile on the loading 
stage, run it under the muzzle of the gun, and after the rammer 
has been withdrawn from the bore, run the stage back to its former 
position. 

If no crane or derrick is available for oe on to 
the loading stage, they can be rolled on on a plank. 

The paragraphs relating to portbar, mantlets and transporting 
barrow do not apply to this drill, the barrow being required for 
conveying projectile to loading stage only. 

N.B.—For guns mounted “ en barbette ” without sunken ways, 
a transporting barrow is used for conveyance of projectile to the 
muzzle of the gun, instead of a loading stage. 


DRILL WITH 10-INCH R.M.L. GUN MOUNTED ON 
SMALL PORT CARRIAGE. 


RAISING THE Gun BY Ram. 


Prepare to raise the Gun. 
Raise the Gun. 
Halt. 


Nos. 2, 3, 4 and 5 man the pump lever handles of the ram; 2 
and 4 on the right, 3 and 5 on the left; 11 and 12 (assisted, if 
necessary, by 6 and 7) man the winch handles of the quick motion 
screw for following up—-6 and 12 on right, 7 and 11 on left. 


RAISING THE GUN BY Screw LIFT. 


In the event of the failure of the hydraulic ram, the slow motion 
screw lift must be worked. This will require 4 men on each 
handle, to be relieved when necessary by other men of the detach- 
ment and supernumeraries. 
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N.B.—No. 1 attends to the release valve, and must be careful 
after each change of position of the gun, and Before firing, that the 
release valve is open until the gun rests on the trunnion blocks, 
when it should be again closed. 

The detachment consists of 15 Nos. The drill is the eame 
as for similar guns mounted on casemate traversing platforms with 
the following exceptions :— 

The sponge and rammer being slung from the roof 12 (in addi- 
tion to his other duties) assists 4 to supply and replace them. 

No. L attends to the release valve. 


12‘5-INCH GUN OF 38 TONS. 


DESCRIPTION. 


Calibre .. es .. 12°5 inches, 
Nominal weight .. .. 38 tons. 


Preponderance .. .. Nil 
of bore e. 16 feet 6 inches. 

Length 4 of rifling .. 14 feet 24 inches, 
total .. .. 19 feet 2 inches. 


PATTERN AND CONSTRUCTION. 


+9: f grooves, number .. 9 
Rifin | Fr increasing from 0 to 1 in 35 calibres. 
There is only one pattern of this gun, which in construction 
exactly resembles the 35-ton gun, from which it differs in dimensions 


only. 
RIFLING. 
The rifling is on the Woolwich system with increasing twist. 


VENTING. 
Similar to the 35-ton gun. 


SIcHTING. 
Similar to the 35-ton gun. 
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PROJECTILES (WITHOUT Gas CHECKS). 


eae, 
» OZ. 
Shot, case, filled with 8-oz. sand shot, clay, and sand] 
common, empty oe es oe .. 780 8 
with bursting charge in bag ws .. 807 8 
Shell Palliser, empty ee oe os .. 790 8 
ene < with 11 lbs 8 oz. bursting charge in bag .. 802 4 
Shrapnel, filled with 284 8-oz. sand shot 
and 2 lbs. 7 oz. bursting charge .. .. 806 0 
— — T T A ss 17 3 
ase shot is used for close quarters against troops or boats. 
Pallieer shell against ironclads. 
Common shell are used against shipping. 
CHARGE. 
160 lbs. P.*, made up in 2 bags of 80 lbs. each. 
12:5-INCH R.M.L. GUN. 
Charge, 160 lbs. Ps. Projectile, with Gas-check, 818 lbs. 
Range in Yards. | Velocity. Energy. Pea per — 
feet per second, foot tons. foot tons 
o 1463 12,187-0 311°56 
500 1403 11,1620 286-53 
1000 1346 10,2740 263-72 
1500 1293 9 24336 
2000 "1248 8761 2 224-90 
2500 1196 8111-2 208-21 
3000 1153 7538'4 198°51 
FozeEs. 


Time—15 seconds, M.L.O., for use with shrapnel shell. 
Percussion—Pettman — service, for sea fronts, for 
common shell, intended to burst on impact. 


CARRIAGE. 


Sliding carriages for 12°5-inch guns are of the double plate 
— the aati are formed of two plates of — 
iron riveted to a framework of cast iron fitted between them. 
They are fitted for hydraulic buffers. 

The carriages are employed both as dwarf and casemate, the 
difference in height being given by the platform. 
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Each carriage consists of :— 


2 brackets. 2 rear rollers, with eccentric 
1 front transom. shaft. 
1 centre transom. 1 jack, hydraulic, 10 tons, com- 
1 rear transom. plete. 
1 bottom plate, with plates,| 2 front clip plates. 

angle, and connecting. 3 compressor plates with pins 
2 stays, knee. and keys. 
2 capsquares, with keys. Elevating gear. 
1 step, rear. Nipping gear. 
2 front rollers, with axles 

and #-inch split keys. 


The capsquares are interchangeable and reversible on both 
sides of the carriage. 

The clip plates prevent the carriage from jumping up when the 

is fired. They are fitted one on each side through slots cut 
in the angle plates connecting the bottom to the brackets, and 
secured each by one bolt through the bottom, passing under the 
upper flange of the platform girders. Before the carriage can be 
dismounted from the platform the clip plates must be removed. 

The casemate carriage and platform will fire over a 3-feet 
2-inch genouillére, the height of the axis of gun above the top 
surface of racers is 4 feet 114 inches. 

The dwarf carriage and platform will fire over a 4-feet 3-inch 
parapet, the height of the axis of the gun being 6 feet 04 inch 
above the top surface of racers (outer edge). 

The carriage allows of 10° elevation and 5° depression. Its 
weight is 1132 cwt. 

n order to preserve the carriages in a pope working condi- 
tion, the axles, spindles, pinions, &c., and also their bearings, must 
be kept clear of clotted oil and rust, and be well lubricated. 

In putting the gear on a carriage, should a screw go very tight, 
it must be withdrawn and examined, and if it is found that the 
bearing or screw has been indented, the burr must be carefully 
removed with a file. 


ELEVATING GEAR. 


This consists of a train of wheels and pinions, an arc, and 
clamping arrangement, fixed on the right bracket. 

e gear is worked by a hand wheel, and the power is trans- 
mitted through the pam and wheels to the arc, which is secured 
to the gun at top and bottom. The clamping arrangement consists 
of a cramp, two jamming blocks and a screw with lever handle, 
The screw, on being tightened, presses the jamming block against 
the sides of the arc and clamps it. The outside of the arc is 
graduated with black lines representing intervals of 10 minutes, 
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and a reader or pointer is fixed on the bracket of the clamping 
arrangement, with its edge bevelled, and marked so that the 
elevation or depression can be read to 2 minutes. 


Niprine GEAR. 


This consists of a sprocket pan (or plate fitted with projecting 
teeth) on each side, connected by a short cross shaft, with counter- 
weight; the plates are lowered when it is desired that their teeth 
may catch in the running-in-and-out chains, by means of a link 
ue eccentric worked by a lever outside the left bracket. 

The chains pass through brackets beneath the carriage which 
hold them up to the sprocket plates when the latter are forced 
down. 


CoMPRESSOR STOP. 


Three plates are suspended under the carriage in such a 
position that they will become jammed by the plates of the 
platform, and prevent the carriage and gun running out after the 
recoil. 


Rear ROLLERS, Eccentric SHAFT. 


The eccentric shaft of the rear rollers is worked by a hydraulic 
— The jack is fixed upon the left of the carriage inside the 

ket by a projecting arm cast on the cistern, the ram being 
attached to a crank on the eccentric shaft. 


Reak ROLLER, HYDRAULIC JACK. 


Consists of a double action jack, lifting the rear of the carria 
by either the forward or backward action of the lever. The 
lowering, or release valve is internal; when required to “lower, ” 
the lever is forced as far to the rear as possible, this allows the 
liquid to pass back to the cistern. Care must be taken in pumpin 
not to carry the lever too far back to the rear, or lowering will 
commence. 

Norr.—In some of the first carriages issued the release valve 
was external. 


TRAVERSING PLATFORMS. 


Traversing platforms for 12°5-inch guns are constructed of 
wrought iron, on what is known as the “ fish-bellied ” system, are 
dwarf, or casemate, and allow of 6 feet recoil. 


7 Feet RECOIL. 


Nore.—Some casemate platforms are made 1 foot longer, to 
give 7 feet recoil; they are fitted with a hydraulic buffer 7 inches 
— the ‘front trucks of all casemate platforms are made of 
8 
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WEIGHTS. 


The weights of pasene, and diameters of the trucks used with 
each nature of platform and pivot, are as follows :— 


Duxxrxa or Taucas. 


Av Weight with 
Buller and Gear. 


Hypravtic BUFFER. 


The object of using the buffer is to reduce the recoil of the 
—— within the desired limits, which is accomplished as 
follows :— 

The cylinder being rigidly fixed to the rear of the platform, and 
the end of the piston rod being fixed to the front of the carriage ; 
when the latter is run up the piston rod is drawn out of the 
cylinder nearly its full length, and the piston drawn to the front 
end of the cylinder the oil passing to the back of the piston. As 
the sag recoils it forces the piston rod with the piston up the 
cylinder, the resistance to its passage by the oil checking the recoil ; 

e oil passes from the rear to the front of the piston through the 
holes in it, therefore the size of the holes is regulated by the 
—— the recoil; the larger the charge, the smaller the holes 
must The resistance offered by the oil increases with the 
velocity of the piston, and vice versd. 

The cylinder not being entirely filled with oil, the air in the 
unfilled e acts as an elastic buffer. 

The buffer is of a special strengthened pattern, with wrought 
iron capa, the piston is 3°5 inches diameter. 

Four holes, 0°55 inch in diameter, are drilled in the piston, to 
allow of the passage of the oil. 


FILLING CYLINDER (DIRECTIONS). 


To fill the cylinder with oil, run the carriage up to the mops, 
take out the screw plug, and rest the gallon measure in the hole, 
turn off the cock and fill the measure with mineral oil to the 
gallon mark, then turn the cock and allow the oil to flow into the 
cylinder, repeat the operation until the required quantity is run in. 

The greatest quantity used should not exceed 9 gallons, which, 
with the carriage run out, will be 3:125 inches deep at the filling 
hole; this depth may easily be tested with a slip of wood; oil is 
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withdrawn by means of the front cock, air being let into the 
cylinder at the same time by removal of the rear plug. 

Note.—The hydraulic buffer for platforms allowing 7 feet 
recoil differs in following dimensions :— 


Holes in piston.. .. .. .. 0°6-inch diameter. 
Contents .. .. .. «. «4. 10 gallons. 
Depth of oil at filling hole .. 3 inches. 


Norte.—In the casemate platform the front cock is connected 
to the front of the buffer by a pipe, and is fixed to the left side. 


REMOVAL oF BUFFER. 


When not required for use, the buffer may be removed and 
piaced in store, the oil being run out; though if required for 
occasional use it may be left filled and periodically examined. 


SPANNERS. 


A spanner for loosening or tightening the packing gland of the 
buffer will be issued in the proportion of one per work or battery ; 
n double-headed spanner for the purpose of removing the screw 
uz and turning or tightening the cock is supplied with each 
butter, and McMahon’s spanner is used for screwing and un- 
screwing the nuts and collars. 


TRAVERSING GEAR. 


The traversing gear consists of a combination of common tooth 
gearing which acts directly on a toothed rack fixed in the floor of 
the work, to traverse the platform right, or left, as desired. The 
gearing is set in motion by a winch handle placed on each side of 
the platform. 


RUNNING-BACK GEAR. FRICTION CLUTCH. 


The running-back gear consists of part of the traversing gear, 
combined with two endless chains supported on wheels, at the 
front plain, and revolving in forks fitted with nuts for tightening 
the chains when required, at the rear sprocket, and keyed on a 
shaft driven by the gear. It is provided with a friction clutch 
which is worked by a lever moved by a screw and hand wheel on 
the left side, for the purpose of connecting or disconnecting, as the 
case may be, either the traversing or running-back gear with the 
winch handles. — 

The same winch handles thus work both the traversing and 
running-back gear. 


INDICATOR. 


On the screw shaft behind the hand wheel is fixed a disc having 
a spiral (or involutc) groove cut on the inner face, which ia a 
(A. MI.) 
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ointer sliding in a bracket fixed to the side of the platform; this 
—— is marked with the letters R. O. T., forming an indicator 
to register the position of the cone clutch, respectively, (1) for 
running-iu-or-out, (2) central, or out of gear, and (3) for traversing ; 
thus, when the hand wheel is turned to the left (or towards the 
front of the platform), the spiral groove in the disc, as it revolves 
with the hand wheel, lowers the pointer to the position marked T, 
and the cone clutch is engaged in the recess of the bevel pinion in 
the position for traversing. 


Compressor STOP. 


A compressor, consisting of five plates, an adjusting screw, and 
a compressing screw, with lever and counterweight, is fitted on the 
rear flange plate of the platform, and comes intc action when the 
carriage has recoiled 5 feet 2 inches, by jamming the plates of the 
carriage. To ‘‘release the compressor” the lever with counter- 
weight on right side is raised and held until the carriage has moved 
clear. To “adjust the compressor ” the screw on the inside bracket 
is set up or loosened, as required. 


Front BUFFER STOP. 


This is fixed at the front of the platform, to control the 
running-up, and consists of an angle iron secured to the front 
plate, a block of wood secured to the angle iron, and six india- 
rubber rings, with spindles, secured in the above angle iron and 
wood by means of split keys. 


Rear BUFFER STOPS. 


One is fixed inside each side of the platform near the rear in 
such a position as to control the recoil, and prevent injury, either 
to the bottom of the hydraulic buffer, or to the piston; and con- 
sists of a powerful bracket, one ring of india-rubber, and a spindle 

in the bracket by means of a split key. 


Snatch BLOCK For Loapine TACELE. 


A snatch block to lead the fall of the loading tackle, with a 
joint shackle to connect it to a bracket fixed at the front of each 
irder of the platform. The joint shackle is secured to the bracket 
y a not and pin, and allows of the snatch block swivelling to suit 
any direction of the full. 


Racers. 


The racers for 12*5-inch guns are of steel, and with the 
exception of A pivot rear racers are bevelled at their upper faces 
to suit the trucks, which are coned true to their respective distances 
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from the pivots. In section the racers are solid without flanges, 
and of increased width to give greater bearing for the trucks; 
they also taper towards the top, so as to allow the trucks to revolve 
freely without grinding against the racers.* 

Stops are fixed in the stone at the side of the racer. 

The radii of the racers are as follows :— 


Front. Rear. 
feet. inches. feet, inches. feet. inches,* 
Pivot RT 10 2 20 2 casemate. 
» centre) 5 8 ; 
” D 8 0 3 3 dwarf. 


GRADUATED ARC AND POINTER. 


To indicate the angle of traverse a wrought iron pointer is 
attached beneath the rear of platform, which points to a graduated 
arc let into the floor of the work. 

The method of graduation is still under consideration. 


PRESERVATION OF GEAR. 


The parts liable to damage by exposure, viz. :— 

The elevating gear. 

The front rollers with their axles. 

Should be removed from all carriages except one or more (at 
the discretion of the Commanding Officer), which may be held in 
readiness for action. 

The axles of the platform trucks should be occasionally oiled. 


NOTES ON VARIOUS OPERATIONS IN THE SERVICE > 
OF THE GUN. 


RUNNING UP. 


Raise the carriage on its rollers by means of the hydraulic jack, 
wear roller; and release the compressor stop by lifting the weighted 
lever. When the carriage has been run up clear of the compressor 
atop, the weighted lever must be pressed down towards the front 
of the platform. i 

Should it be found that the gun is running up too quickly, 
lower the carriage off its rollers by forcing the pumping handle to 
the rear, thereby releasing the pressure in the rear roller jack 
(see description of this jack at page 279). 


® Norz.—The radius of rear racers for casemate platforms to give 7 feet recoil is 
21 feet 2 inches. 
(A. M.) T2 
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ELEVATING. 


To elevate, release the clamping arrangement by lifting the 
handle of the screw towards the front, and turn the hand wheel to 
the right (ar towards the front); when the required clevation is 
obtained, clamp the arc by pressing the handle down towards the 
rear. 


DEPRESSING. 


To depress, release the clamping arrangement, as for elevating 
and reverse the movement of the hand wheel; and again clamp the 


arc. 

Should the position of the handle of the clamping arrangement 
be found to be inconvenient when the arc is clamped, it can be 
adjusted by removing the split key and handle, and replacing the 
latter in the new position on the hexagon of the screw, then refixing 
the split key. 


TRAVERSING. 


Force the friction cone into the recess of the bevel pinion on 
cross shaft, by means of the hand wheel on left side of platform, 
turning the hand wheel to the left (or towards the front), when 
the indicator behind the hand wheel will be lowered to T. 

For “ Trail right,” turn the winch handles towards the rear. 

For “ Trail left,” reverse of the above. 


RUNNING-BACK CARRIAGE. 


Disengage the lever on left side from the catch, and lift it to- 


` wards the front, until the teeth of the sprocket plates catch in the 


running-in-and-out chains on the platform. Raise the carriage on 
its rollers, as for Run up,” and continue to hold up the lever until 
the carriage is run back. Lower the carriage off its rollers, and 


disengage the pronket plates by forcing the lever down until it is 
again held by the catch. 


PLATFORM. 


While the carriage is on its rollers and the sprocket plates in 
genr with the running-in-and-out chains, raise the weighted lever 
of the compressor stop, and hold it up; force the friction cone into 
the recess in the pper pinion by means of the hand wheel on the 
left side, turning the latter to the right (or towards the rear), the 
indicator will then rise to R; then turn the winch handles towards 


the front until the carriage has been run back the required 
distance. 
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ENGAGEMENT OF CHAINS IN SPROCKET. 


Skould the running-in-and-out chains not be in a position 
suitable for the engagement of the sprocket plates in the carriage, 
move the chain slowly, at the same time pressing the lever on the 
carriage steadily up, until the teeth catch in the chains. 


DRILL WITH R.M.L. ORDNANCE 12°5-INCH GUN ON 
A CASEMATE TRAVERSING PLATFORM. 


The Detachment consists of 17 Nos., and falls in two deep. 


To TELL Orr. 
Officer. No. 1. 


Tell off. 


At “Fell off” No. 1 (who is on the Icft of the front rank) 
takes a pace to his front, turns to his right, and numbers himself 
1; the right hand man of the rear rank numbers 2; the right 
hand man of the front rank 3, and so on. After the detachment 
is told off, No. 1 falls in again on the left of the front rank. 

The detachment is marched into the casemate and halted in 
line, facing the shield, and to the left rear of the platform. The 
detachment is now in the position of “ detachment rear.” 


To TAKE Post UNDER COVER. 


Officer. No. 1. 


Take post under cover. Right turn. 
Double march. 


The detachment, stepping off, wheels to its left at the left 
corner of the platform, the front rank filing to the left of the gun, 
the rear rank to the right; 2 and 3 halting close to the shield, 
and near the port; 4 and 5 forming upon their right and left; 12 
on the right of 4, the whole turning to the right-about together. 
No. 1 follows in rear of the detachment, keeping under cover as 
much as possible; 6 and 11 go to the head of the cartridge lift ; 
7 and 9 to the head of the shell lift; 8 and 14 to the cartridge 
store; 17 to the foot of the cartridge lift; 10 and 13 to the ehell 
store; 15 to the foot of the shell lift; 16 goes under cover outside 12. 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends the boring and fixing 
fuzes, assists (if required) to raise projectile, attends to valve lever 
of running-up jack, and lays, attends to indicator. 
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No. 2 searches, sponges, assists 3 with cartridge, steadies and 
guides projectile in raising, rams home, assists 12 to attend to 
mantlet, and elevates. ; 

No. 8 searches, sponges, loads, hooks and unhooks hoisting 
tackle, steadies and guides projectiles in raising, uncaps fuze when 
in bore, attends to port bar, rams home, pumps the running-up 
jack, and assists 11 to attend to mantlet. 

No. 4 attends to side arms and supplies them to 2, rams home, 
and traverses. 

No. 5 supplies wedge wads, raises projectile, rams home, 
attends to snatch block, traverses, and attends to lever of chain 
nipping gear. ; 

No. 6 supplies cartridge to 3, raises projectile, and rams home. 

No. 7 attends to fuzes, brings up projectile, raises it, and rams 
home. 

No. 8 attends to cartridge store and serves out cartridges. 

No. 9 assists 7, raises presente, and removes empty barrow. 

No. 10 attends to shell store. 

No. 11 supplies 3 with cartridge, raises projectile, rams home, 
attends to mantlet, and traverses. 

No. 12 rams home, attends to mantlet, and traverses. Attends 
to compressor stop. 

Nos. 13 and 15 supply shells to the lift from the shell store. 

Nos. 14 and 17 supply cartridges to the lift from the cartridge 
store. 

No. 16 assists 4 with side arms, rams home, attends to vent, 
makes ready and fires. 


To PREPARE FOR ACTION. 


Officer. No. 1. 
Prepare for action. Prepare for action. 
Examine gun. 


“ Prepare for action.”—No. 1 provides and fixes sights..." } 

No. 2, elevating wheel, and assists 4 with side arms. 

No. 3, hoisting tackle, consisting of double and treble blocks, 
and handle of running-up jack. He removes the muzzle tampeon. 

No. 4, sidearms. 

No. 5, wedge wads and two traversing handles. 

No. 6, cartridge cylinder and dummy cartridge for drill pur- 

s, bucket filled, and brush, and two wood cartridge bearers, 
or use if required. | 

No. 7, fuzes, fuze and shell implements, and leather strap for 
slinging projectile. He obtains the fuze boxes from 10, satisfying 
himself as to correctness of fuzes and fuze implemente. 


_. No. 8 goes to the cartridge store and prepares to issue feart- 
ridges. 
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No. 9, transporting barrow and a brush. 

No. 10 goes to the shell store and prepares to issue shells, 
tubes, and fuzes. He examines the shells carefully, cleaning them 
if necessary, and removing burrs from studs; he loosens the fuze 
hole plugs of shells that will be first issued. 

No. 11 cartridge cylinder and dummy cartridge for drill pur- 
poses, brings up rammer ropes when fitted with spring clips. 

No. 12 assists 4 with side arms. 

Nos. 13 and 15 go to the shell store. 

Nos. 14 and 17 to the cartridge store. 

No. 16 provides tubes in box, lanyard, porke and vent server. 

Nos. 8 and 10 satisfy themselves that the lamps in the 

ammunition stores are burning brightly. 

Nos. 13 and 14 that the hoisting gear at the shell and cartridge 
lifts work easily. 

Fg —— in these respects should be at once reported 
to No. 1. 

The stores having been brought up, or found correct, No. 1 
will satisfy himself that the foresights fit properly on the gun, and 
the deflection leaves of the hind sights work easily. He ascertains 
that the hydraulic buffer is filled with the proper amount of oil, 
and that the racers are swept; that the running up jack, indicator, 
and clutch lever are in working order; he receives reports from 
the Nos. responsible of any irregularity or deficiency in connection 
with the different parts of the gun carriage, platform and stores, 
or as regards the ammunition stores, lifts, &c. 

2 and 4 place the sponge and rammer in the supports suspended 
from the roof, the shell extractor and wad hook in rear, so as not 
to interfere with the working of any of the guns in the battery, 
and convenient for those for which intended. 

2 sees that the elevating gear, 4 that the traversing gear is 
oiled and in good working order. 

3 examines the bore to see the grooves are free from grit, &c., 
secures the hoisting tackle to the loading bar, overhauling it until 
the lower block is at a convenient height for hooking to the sinp 
on the projectile. The lower block should then be hooked bac 
to a loop on the left mantlet. * 

5 ascertains that the lever of chain nipping gear is in working 
order. 

6 places the sponge bucket clear of the working of the gun. 

11 coils down the rammer ropes either side of the gun, and, 
with 12, sees that the mantlets work easily. 

12 secs that the compressor is in adjustment. n 

16 places the pricker in the loop on the side of the — * 
examines the vent server and places it in the vent (the loop of the 
vent server lanyard over one of the sights), straps the tube box 
round his waist on the right side, coils up the lanyard, and 

ses the bight of it under the tube box strap; fills his box with 
iction tubes, which he procures from 10. 
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No. 1 gives the word “ Ezamine gun ;” 16 drifts the vent, 
replaces the vent server and clamps the elevating gear; 2 and 3 
search the gun after the pricker is withdrawn, 2 supplying 
himself with the wad hook, and replacing it; 12 elevates until 
the gun is in a convenient position for loading, and clamps the 
elevating gear. 


To Loap. 
Officer. No. 1. 
Range, ards, Trail right or left (if necessary), 
-7 E Halt 


a 
Wiüh—load. 


“ Trail right or left.”—No. 1 adjusts the indicator for tra- 
versing; 4, 5, 11, and 12 trail right or left. 

The gun is traversed to a convenient position for loading if 
necessary. 

“ Load?’ —No. 1 gives 7 the nature of shell (and length of fuze 
required) and adjusts the tangent sight. 

2 moves into position for sponging, receives the sponge from 
4, and, assisted by 3, sponges the gun, being careful to observe that 
the vent server is in the vent. He returns the sponge to 4 and, 
with 3, steadies the projectile in raising and guiding it into the 
bore. He then receives the rammer from 4 (with right rammer 
rope attached), and assisted by 3, steadies the stave, whilst the 
cartridge and projectile are being rammed home. The rammer 
ropes being manned by 4, 6, 12, and 16 on the right, 5, 7, 9, 
and 11 on the left of the gun. Should “ Not home” be given 
by 2, they again stand to the ropes and force the charge home. 
At “ Home” they go under cover; 2 and 3 detach the rammer 
ropes (if fitted with spring clips), hand them to 11 and 12, spring 
the rammer; 3 inserts a wedge wal, which is pressed steadily 
home by 2 and 3, and jammed under the head of the prejectile 
by two smart taps. They then spring the rammer (2 handing it 
to 4), and go under cover. 

3 moves into position, and having fixed the port bar and assisted 
2 to sponge, slews to his right, — the first cartridge from 
the cylinder, placing it on his right shoulder, choke to his front, 
he then turns left about until his back is towards the muzzle 
and slides the cartridge from off his shoulder into the bore. 
He does the same with the second cartridge. The projectile 
is now brought up on the barrow with strap ready fixed; 3 
standing clear, close to the front of the platform, 5 casts loose 
the lower block of the hoisting tackle, and 3 hooks it into the strap, 
and gives“‘Hoist away,” and with 2 steadies and guides the projectile, 
which is raised by 5, 6, 7, 9, 11, and 1 if necessary, manning the 
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running end of the fall; 3 gives “ High enough,” “ Ease ofr’ and, 
having, with 2, forced the projectile into the bore, casts loose the 
strap, replacing it in the barrow, and uncaps the fuze. The barrow 
may be pushed clear by 3 before hoisting. 3 now hooks the 
left rammer rope, which he receives from 11, and the charge and 
wedge wad are rammed home in succession, the rammer sprung 
by 2 and 3, and the port bar unshipped by 3. 

4, assisted by 16, hands the sponge to 2 and receives it back 
from him; he hands him the rammer as soon as the projectile is in 
the bore, and mans the rammer rope. When the projectile and 
wedge wad have been sent home, he receives the rammer back 
from 2, and assists 16 to replace it. 

5, as svon as the cartridge is in the bore, casts loose the lower 
block of the hoisting tackle, attends to snatch block, mans the fall 
in raising the projectile, and the rammer rope in ramming home. 
When the charge is home he supplies 3 with a wedge wad, and 
hooks the lower block of the hoisting tackle to the loop on the left 
mantlet. 

6, after supplying 3 with cartridge, which he brings up on his 
shoulder, lid to the rear, mans the fall of hoisting tackle and 
afterwards the rammer rope on the right of the gun. 

7 brings up projectile in barrow with straps on, having, when 
neccesary, adjusted the fuze according to No. 1’s directions, assists 
to raise and ram it home. 

8 iesucs a cartridge to 6. 

9 assists 7 to prepare, bring up, and raise and ram home 
projectile, removes barrow and strap. 

10 issues shell. 

11 after supplying 3 with cartridge, raises and rams home 
projectile, and attends to the left mantlet and left rammer rope. 

12 rams home, attends to „the right mantlet and right rammer 
rope. ‘ 

k 13 and 15 work the shell lift. 

14 and 17 the cartridge lift. 

16 lowers the sponge and rammer in succession from the rope 
support in the roof of the casemate, and assists 4 to hand them to 
2, replacing them with 4’s assistance. 

N.B.—When rammer ropes, fitted with “spring clips,” are 
not in use, they are coiled down between the racers close to the 
piers by 11 and 12, 


To Run Up. 
Officer. No. 1. 


Run up. Halt. 


“ Run up.” 12 releases the compressor by raising the weighted 
lever, holding it up until the carriage has moved clear; when 
clear, he presses down the lever towards the front of the plat- 
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form. No, 1 stands to the running-up jack (screwing up the 
valve lever should the release vats be external). No. 3 pumps 
up the jack until the gun begins to move to the front. No. 1 
checks it if necessary by forcing the lever to the rear, or (should 
the release valve be external) by unscrewing the valve lever handle. 

When up to the front stops No. 1 gives “ Hult,” and lowers 
the rear of the carriage as described for checking it. (Should the 
running-up jack be out of order, the gun can be run up by use of 
the chain nipping gear, in which case No. 1 adjusts the indicator 
for running up; 5 raises the lever of the chain nipping gear 
towards the front, 4, 5, 11 and 12 work the traversing handles.) 
After the gun is run up 5 hauls down the lever of chain nipping 
gear, 16 hooks a tube to the lanyard; 2, 8, 11, and 12 close the 
‘mantilets. 


To Lay THE Gun (see Section IV., PAGE 336). 
Officer. Yo. 1, 


Elevate. Halt. 
epress. Halt. 
Trail right. Halt. 
Trail left. Halt. 


No. 1 adjusts the indicator for traversing, and then, looking 
over his sights, gives ‘ Elevate,” &c., as required. 2 at “ Elevate” 
releases the clamping arrangement of elevating gear by lifting the 
handle of the clamp towards the front; he then turns the hand 
wheel to the right (or towards the front), At “Depress” he 
reverses the movement of the hand wheel; at “ Under cover” or 
* Ready” he clamps the elevating arc by pressing the handle down 
towards the rear. 4, 5, 11, and 12 work the traversing handles, 
turning them towards the rear for ‘ Trail right,” the reverse for 


“ Trail left”? 
To Mage READY AND FIRE. 
Officer. No. 1. 
Fire rounds, No. —— Ready. 
No. Fire. 


At “ Ready” the gun Nos. stand clear. 16 places the tube 
in the vent, passes the lanyard through the rear eyebolt of the 
carriage, and stands ready to fire, facing the gun. At “Fire” he 
draws the lanyard strongly towards him without a jerk; he 
drifts the vent, replaces the vent-server, and coils up the lanyard, 
placing it under his belt. As soon as the gun has been fired 11 
and 12 (assisted by 4 and 5 if necessary) will traverse it back to a 
position convenient for loading, without any word of command, 
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To Run Back AND UNLOAD. 
Officer. No. 1. 


Run back. Halt. 
Un — 


At “ Run back” No. 1 adjusts the indicator for running back ; 
5 raises the lever of chain nipping gear until the teeth of the 
sprecket plates catch in the running-in-and-out chains on the 
platform, and holds it up (or secures it) until the gun having been 
run back the carriage is lowered on to the platform, after which 
he forces the lever down until it is held by the catch; 3 works 
the lever of ranning up jack until the rear of the carriage is raised. 

4, 12, 16 on the right, 5, 9, 11 on the left work the traversin 
handles, 12 raises the compressor lever. As soon as the gun is 
back No. 1 gives “ Halt,” and forces the. lever of jack as far to the 
rear as possible, or (if the release valve is external) unscrews the 
release valve, until the rear of the carriage rests on the platform. 

No. 1 then adjusts the indicator for traversing. 

“Unload.” The gun is unloaded by the same Nos. who 
loaded it. 


To CEASE FIRING AND REPLACE STORES. 


Officer. No. 1. 
Cease firing. Depress. Halt. 
Replace stores. Replace stores. 


The gun is depressed and the stores are replaced by the 
Nos. wlio brought them up. 


To Form DETACHMENT REAR. 
Officer. No. 1. 


Detachment rear. Outwards turn. Double march. 
Halt. Front. 


* Detachment rear,” No. 1 doubles to the left rear of the 
platform, faces to his left, and gives the order “ Outwards turn ;” 
2, 4, 12, and 16, turn to their left, 3 and 5 to their right. 

“ Double march,” 16 and 5 followed by 12, 4, 3 and 2, wheel to 
their right and left, and when clear of the platform, to the right 
and round No. 1’s left shoulder, 6, 7 and the remaining numbers 
coming up into their places; when 2 and 3 have passed him 
No. 1 gives * Halt,” “ ,“ and changes his flank by the rear. 
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To Canoe Rounns. 
Officer. Yo. 1. 


Change rounds, Chanue rounds. 


In changing rounds, 2 becomes 4, 4 1, 1 17, 17 16, 16 15, 15 
14, 14 13, 13 12, 12 11, 11 10, 10 9,9 8, 8 7,7 6,6 5,5 3, and 3 2, 


SERVICE OF 12°5-INCH R.M.L. GUN IN BARBETTE 
BATTERY WITH SUNKEN WAYS. 


The guns are fitted with muzzle derricks and supplied with 
loading stages. 

The running end of the fall of the hoisting tackle is led through 
an ordinary single 8-inch Bothway block, which is hooked into a 
permanent eye Tet into the wall of the parapet. 

Two 4-inch snatch blocks are hooked to the loops or eyes on the 
derrick and the bell ropes of the rammers are passed through them. 
The snatch blocks are hooked for “ Loading” by 2 and 3, unhooked 
by them when the wedge wad has been rammed home, and laid 
down with the rammer ropes when not in use by 11 and 12, who 
attend to them. The upper block of the hoisting tackle should be 
moused with spun yarn. 

The service of the guns is the same as for those mounted in 
casemates and behind shields with the following exceptions :— 

& General duties? 5 attends to muzzle derrick; 7 and 9 attend 
to loading stage. 

“ Prepare for action,” 5 an 8-inch single Bothway block; 11 two 
4-inch snatch blocks, which he hooks on to the derrick; 9 tackle 
for hoisting projectiles on to loading stage. 

2 and 4 place the sponge and rammer on the ground on the 
right of the gun. 

“ To load,” 5, as soon as the cartridge is in the bore, raises the 
derrick and overhauls the tackle; after supplying 3 with a wad he 
rounds in the tackle and throws back the derrick, 7 and 9, assisted 
by 13 and 15, having placed a projectile on the loading stage, run 
it under the muzzle of the gun, and after the rammer has been 
withdrawn from the bore, run the stage back to its former position. 

If no crane or derrick is available for lifting projectiles on to 
the loading stage, they can be rolled on on a lank, 

The paragraphs relating to portbar, mantlets, and transporting 
barrow — apply to this drill, the barrow being required for 
conveying projectile to loading stage only. 

N.B.—For guns mounted en barbette without sunken ways, 
a transporting barrow is used for conveyance of projectile to the 
muzzle of the gun, instead of a loading stage. 
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Service oF Guns MOUNTED ON TURNTABLES. 


When 38-ton guns are mounted on turntables to shift from one 
port tu another may be done by the same numbers as with the 
10-inch, 11-inch, and 12-inch R.M.L. Gun. Vide p. 274. 


DRILL BY SIGNALS. 


Detachments, well drilled, can be exercised in the service of 
ns by means of signal; (to be used instead of words of command 
for which they stand), unless smoke, darkness, or some other absolute 
necessity renders the word of command necessary. 
This method possesses the advantage of enforcing silence, and ° 
compels the numbers working at the gun to fix their attention on 
the No. L or other number giving the signal. 


DRILL BY SIGNALS FOR CASEMATE BATTERIES. 


Officer. No. 1. 
Prepare for action. e Prepare for action, 
Range—-yards, Examine gun. 
With—load. With load. 


No 1. mounts upon the platform and adjusts his tangent scale ; 
the other numbers act as usual. 

(No. 3. “ Hoist away”) No. 3 raises his right hand palm to the 
rear, fingers pointing upwards. 

(No. 3. “ High enough”) No. 3 again raises his right hand as 
before. 

(No. 3.“ Ease of”) No 3 repeats the signal with his right hand 
as before. 

(No. 1.“ Run up”) No. 1 standing in rear of the platform holds up 
his right hand, w to the front; 2 and 3, 4 and 5 then proceed 
as usual. 

(No. 1. “ Elevate”) No. 1 looking over the sights holds up his 
right or left hand fingers pointing upwards (according as the right 
or left elevating wheel is in gear). 

(No. 1. “ Depress”) No. l turns his hand, so that the fingers 

int downwards. i 

(No. 1. “ Halt”) Drops the hand to the side. 

(No. 1.“ Trail right or left”) Motions with the right hand in 
the required direction, the arm well back, resting on the body. 

(No. 1. “ Halt”) Drops the arm. 

(No. 1.“ Under cover”) No. 1 jumps off the platform, and goes 
under cover with the other numbers. 
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As soon as the gun is fired, the vent is drifted, the vent server 
is replaced, and the loading and firing is proceeded with until the 
specified number of rounds have been fired. The whole of the 
numbers then go under cover. 

The service of the gun is to be carried out without any word 
of command after the order of the Officer to “ Load,” and with the 
Jeast possible noise. 

When the object is stationary and the front obscured by smoke, 
the gun may be laid by means of the index plate and reader, 
combined with the arc on the floor and pointer on platform; the 

sitions of which should be carefully noted when the gun is laid 
‘by the tangent sights. 

The above drill can only be effectively earried out by careful 
training of the detachments, who should * instructed to fix their 
attention on the Nos. issuing the orders. 

Jn all respects not above mentioned the drill is the same as laid 
down for the different natures of ordnance. 
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GENERAL OBSERVATIONS. 


The present system of rifled B.L. ordnance, introduced in 1859, 
is commonly known as the Armstrong B.L. system. 
It may be considered briefly under three heads :— 


1. General construction of the gun. 
2. System of rifling. 
3. Method of closing the breech. 


The construction of these guns consists of an inner barrel, 
sometimes of a solid forging bored out, but more usually of a 
number of coiled wrought iron bars, joined lengthways, and welded 
together, a forged breech piece, a forged trunnion piece, and one 
or more coils, according to the nature of the gun. By employing 
this method, great strength is given to resist transverse strain, as 
the fibre of Eo iron runs round the gun, while the breech end is 
strengthened by the forged breech piece, in which the fibre runs 
longitudinally, or in the best position to prevent the breech from 
being blown out; the addition of one or more coils, which are 
afterwards shrunk on, tends to compress the whole together, and 
to ensure a fair share of the strain being borne by every part of 
the gun. 

he system of rifling is the polygroove, the number of grooves 
varying with the calibre of the gun, rotation being given to the 
projectile by enveloping it in a soft metal coating of such thick- 
ness that the diameter of the projectile is slightly larger than 
that of the bore, the lands being made narrow compared with the 
grooves, in order to cut more readily into the soft coating. 
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The closing of the breech is effected by the use of a wrought- 
iron stopper or block provided with a coned face, fitting acs- 
curately into the breech end of the gun, and introduced through 
an opening or vent slot. This is kept in its place by means of 
a breech screw, the face of which acts upon its back, and which 
is screwed up by means of a lever and tappet ring in rear. 

40-PR. R.B.L. GUNS. 
DESCRIPTION. 
32-cwt. gun. 35-ewt. gun. 
Calibre (i.e. diameter of grip) 4°75 in. 4°75 in. 
Nominal Weight .. -. S32 ecwt. 35 cwt. 
Preponderance i .. cwt. 1 qr. 19 Ibs. 4 cwt. 3 qrs. 
of barrel .. 8 ft. 10:375 in. 8 ft. 10:375 in. 
Teri of powder chamber 13:5 in. 13:5 in. 
ens’ < of shot chamber 7 in. 7 in. 
total, nominal .. 10 ft. 10 ft. 1 in. 
oo grooves, number 56 56 
Riflng ia wa .. 1 turn in 36°5 calibrəs. 
PATTERNS. 


The 32-cwt. gun was introduced in 1859 for the navy asa 
broadside or pivot gun; it is also now uscd in the land service for 
batteries of position, siege and garrison purposes. 

The 35-ewt. gun was introduced in 1860. It has a longer and 
stronger breech-piece and a raised coil in front of the vent slot. 

The fittings of the two guns are interchangeable, except the 
breech screws, which have a different shape and pitch of thread. 


CONSTRUCTION. 


The gun (of either pattern) consists of an A tube; brecch 
piece; B tube; trunnion ring; and three coils. 


PARTS. 


The vent piece is a block of wrought iron or steel for the purpose 
of closing the breech. The vent por vertically through it as far 
as the centre, and is then bored horizontally in a position coin- 
ciding with the axis of the bore. 
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The breech screw fits the thread cut in the breech piece, its 
object being to send home and retain the vent piece in its proper 
position. 

The tappet ring is fitted on the octagonal part of the breech- 
screw on which it acts as a wrench, the power being communi- 
cated through its projections from the tappets on the lever. 

The lever fits on the breech screw behind the tappet ring; it 
is free to revolve round the breech screw, but is prevented from 
falling off by two keep pins working in grooves. The object of 
the lever and tappet arrangement is to gain a powerful momentum 
in tightening up and relaxing the vent piece from its seat in the 

un. 

The indicator ring is a thin narrow ring of wrought iron fitted 
on the breech screw in front of the tappet ring; it must be so 
adjusted on the screw that when the vent piece is home, the 
raised line of brass or arrow on the ring will coincide with or be 
elightly to the left of the mark on the breech. 

The breech bush is a ring of copper screwed into the end of the 
powder chamber by means of the facing implements. 

The vent piece copper ring is a corresponding ring on the face 
- of the vent piece. The object uf these ringa is to prevent the 

escape of gas; they are coned in opposite directions so as to fit 
closely into one another. 

During continuous practice with 40-pr. R.B.L. guns, the vent 
pieces should be changed at the end of every fifteen rounds; the 
vent-piece not in use is thus allowed time to become thoroughly 
cool, and opportunity should then be taken to examine it carefully 
with reference to the state of the copper ring, &c. 


RIFLING. 
The rifling is the Armstrong polygroove. 


Depth of groove .. .. 0 to ‘06 inch. 
Width of Ve .. .. ‘166 inch. 
Width of lands oe .. ‘Ll inch. 


VENTING. 


The vent passes vertically down the centre of the vent piece, 
and is continued at right angles in prolongation of the axis of the 
bore ; the vertical portion is partially bushed with copper. 


SIGHTING. 


The gun is provided with four sights, viz. ; 2 tangent scales, 
and 2 trunnion sights, one of each on each side 3 the former being 
graduated (in bis lated pattern) to 15°, and furnished with sliding- 

(A. M.) U 
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leaf heads. The tangent sights are set in the gun at an angle of 
2° 16’ to compensate for the drift; they are provided under the 
cross-head with an “elevating nut,” by turning which any number 
of minutes of elevation less than 10’ may be given. 

Many tangent sights of the older pattern still exist having 
“barrel heads” for giving deflection. 

The bars of the tangent sights are four-sided and (in the latest 
pattern) are marked as follows :— 


SHELL, FULL, 5 LBS. 
YARDS, 3,800. 


The trunnion sights are of the “drop” pattern, and secured 
by a bayonet joint. 

Tangent sights are interchangeable for all guns of the same 
nature. 


PROJECTILES. 
Weight. 
lbs. ozs. 


Shot, case, filled, with 35 8-ounce sand shot, clayand sand 31 8 


»» solid (for practice only)  .. ‘i T .- 41 3 
», drill, a recovered shell with the lead coating slightly 
turned down. . ee T s oe -- 38 0 
Shell, segment, empty .. ee es ee .. 39 0 
i i ed wi a... .. about 39 13 
» shrapnel, filled with 162 mixed metal bullets, 16 to 
the pound; bursting charge, 3 ounces æ. 39 3 
», common, empty a ee on -. about 38 5 
.» _ capacity for bursting charge oe 2 4 


Case shot is used for close quarters against ‘troops ‘or boats ; 
common shell against earthworks, buildings, &c.; segment and 
shrapnel against troops beyond the range of case shot. 


CHARGES. 


Service, 6 Ibs. L.G. or R.L.G. powder. 
Saluting or exercise, 3 lbs. exercise powder. 
The service cartridge has a lubricator choked into it to lubri- 


cate and clean the bore, and to prevent the leading of the 
grooves, 


VELOCITY. 
- Muzzle velocity, 1180 feet. 
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Fuzes. 
20-seconds, B.L.O. for common and segment. 
Wood, timex 9 ,, » forall shell. 
5 2 , 
Percussion, R.L. Mark II., for all shell, acting on graze or 
impact. 


Primers for vent pieces are used with these guns. 


Tın Cors 


Are used at practice only, to assist in closing the breech, and as a 
protection to the copper rings. They are issued in the proportion 
of 1 to 10 rounds. 

CARRIAGES. 


The following are the carriages in use :— 


r Weight. 
Garrison, wood, standing si .. 13} cwt. 
» iron, = ‘3 eo I} » 


Siege, wood, with sidearms .. . 302 ,, 


DRILL WITH 40-PR. R.B.L. GUN ON TRAVELLING 
SIEGE CARRIAGE. 


The Detachment consists of nine numbers, and falls in two 
deep. 


To TELL OFF. 
Officer. No. 1. 


Tell of. 


At “ Tell of” No. 1, who is on the left of the detachment 
takes a pace to his front, turns to his right and numbers himself 
1; the right hand man of the rear Bis numbers himself 2; the 
right hand man of the front rank 3, and so on to the left. 

After the detachment is told off, No. 1 falls in again on the 
left of the front rank. 

The detachment is marched into the battery, and halted in 
line, facing the parapet, and to the lett rear of the platform. 

The detachment is now in the position of “detachment rear.” 

(A. M.) u2 
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To Take Post UNDER COVER. 
Officer. No. 1. 


Take post under cover. Right turn. 
Double march. 


The detachment, stepping off, wheels to its left at the left 
corner of the platform; the front rank filing to the left of the 
gun, the rear rank to the right; 2 and 3 halting close to the 
parapet, and near the embrasure; 4 and 5 forming upon their 
right and left, and the whole turning to the right-about together. 
No. 1 follows in rear of the detachment, keeping under cover as 
much as possible; 6 and 8 go to the cartridge store (6 outside) 
and 7 and 9 to the shell store (7 outside). 


To Take Post AT THE QUN. 
Officer. No. 1. 


Take post at the gun. Right turn. 
Double march. 


Where there is no parapet, the detachment files on the gun at 
“ Take post on the gun,” Nos. 2 and 3 halting in line with the 
breech, 4 and 5 the centre of the trail, the hal in echelon out- 
* No. 1 in rear of the gun, and 6, 7,8, and 9 with the 
limber. 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixin 
— directs the gun into the line of fire when running up, ani 
y8. 

No. 2 runs up, sponges (if necessary), rams home, and 
traverses. i 

No. 3 runs up, removes safety pin or uncaps fuze, loads, rams 
home, and traverses. 

No. 4 runs up, attends to breech screw, vent piece, and tin 
cups when used, attends to sidearms and supplies them to 2, and 
to elevating screw in laying. 

No. 5 runs up, attends to breech screw and vent piece, primes, 
makes ready, and fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes and brings up projectile. 

No. 8 attends to cartridge store or limber, and serves out 
cartridges to 6. 

No. 9 attends to shell store or limber, and issues shells, tubes, 
and fuzes. l 
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To PREPARE FOR ACTION. 
Officer. No. 1. 


Prepare for action. Prepare for action. 
Examine gun. 
“ Prepare for action.” 


The stores are brought up as follows :— 

No 1. 6 ft. —— sights, and file for vent piece. 

No. 2, 6 ft. handspike, and assists 4 with sidearms.. 

No. 3, 6 ft. handspike and elevating screw; he also removes 
apron and tampeons. 

No. 4, 6 ft. handspike, sidearms, and support, tin cups in 
pocket and tin cup extractor. 

No. 5, 6 ft. handapike, primers in pocket, tubes in box, lan- 
yard, oil can, and hemp. 

No. 6, two cartridge cases, which he leaves at the cartridge 
store or limber, bucket, filled, and brush, two drill cartridges for 
drill purposes. 

o. 7, fuzes, fuze and shell implements. He obtains the 
fuze boxes from 9, having ascertained from No. ] the nature 
of fuzes required, satisfying himself as to the correctness of fuzes 
and fuze implements. 

No. 8 prepares to issue cartridges, 

No. 9 provides a brush for cleaning shell, prepares to issue 
shells, tubes, and fuzes. He examines the shells carefully, cleaning 
them if necessary, and removing burrs. He loosens the fuze-hole 
plug of shells that will be first issued. 

The stores having heen brought up, No. 1 will satisfy himself 
that the foresights fit properly on the gun, that the deflection 
leaves of the tangent sights work easily, and that the platform is 
properly swept. He receives reports from the numbers responsible 
of any irregularity or deficiency in connection with the gun, am- 
munition, or stores. He ascertains that the breech fittings are 
properly put on and well oiled. 

Should the indicator ring require adjusting, he adjusta it in 
the following manner:—The vent-piece is screwed home as for 
firing ; the lever and tappet ring are then ‘removed ; the indicator 
ring is passed over the Strona part of the breech screw, so that 
the arrow marked on it, or raised line, will correspond with a 
similar mark on the gun. If the arrows cannot be made to coin- 
cide, the indicator ring is to be so placed that the arrow on it 
will be to the left of the mark on the gun, as close as the cogs on 
it will permit. The tappet ring and lever are then replaced. 

These should be put on eo that the lever ball will be resting 
on a cam of the tappet ring on the right side of the gun, in a con- 
venient position for 4 to give two taps after the breech is 
screwed up. - 

The side arms are laid down to the right of the gun and 
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parallel to it, heads to the front, resting on the pepper rovided, 
sponge next the gun, and in line with the breech when the gun is 
run up. The sponge bucket is placed near the sponge head. 

The handspikes are laid down bevels up, two on each side 
of the platform, close to the carriage, points to the front; 
those of 2 and 3 outside and about 2 feet in advance of those of 
4 and 5. No. 1 places his handspike parallel to the others, but in 
rear of the platform. The tin cup extractor is placed in a loop on 
the carriage. If the indicator, tappet ring, with —— and 
lever, have been detached, 4 and 5 bring — up and put them 
on, under the superintendence of No. 1. No. 4 sees that the 
elevating screw is properly oiled; 5 straps the tube box round 
his waist on the right side, and the primer pocket on his left side. 
doubling the lanyard in four oad placing it under his belt. 
He fills the tube box with friction tubes, whisk he procures from 


o. 9. 

If the gun is to be prepared for drill only, 8 and 9 provide two 
selvagees and a tackle, whip upon whip. They hook the moveable 
block to a selvagee passed through the trail eye, and the standing 
end to one passed round a holdfast in rear of the platform. 
No. 6 provides two dummy cartridges, 7 a drill shell, and 4 a 
drill vent piece. 

At “ Examine gun,” 4 moves the elevating screw handle 
until the axis of the bore is horizontal; he then opens the 
breech by taking the lever handle in his right hand, back up, and 
swinging it round a half circle towards him from cam tocam; thi 
will strike a blow hard enough to move the screw, which is then 
unscrewed two turns, and the vent-piece is released. 5 then steps 
in, and, with 4, lifts the vent piece out of the slot and lays it 
on the flat surface on the top of the breech coil. 

At “ Clear,” from No. 1, 4 and 5 drop in the vent piece. 
5 then takes the lever handle in his left hand, back up, and turning 
the handle towards him, screws up the breech screw until it is 
home. 4 and 5 then go under cover. 

If No. 1 gives “ Sponge out,” No. 2 provides himself with the 
sponge nand sponges out the gun. At “ Clear,” 4 and 5 act as 
before detailed, 2 passes the sponge over his head as he turns left 
about, replaces it, and goes under cover. 

No. 1 then directs 5 to fire a tube. 


To Loap. 
Officer. No 1. 
Range——yards, Run up. Halt. 
With—load. With-——ioad. 


The gun is generally run up before loading. At “ Run up,” 
2, 3, 4, and 5, take up their handspikes at the centre, with 
the hands next the parapet, backs up, the other hands at the small 
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ends, backs down; 2 and 3 apply their handspikes horizontally 
over the spokes of the wheels in front, under the brackets close to 
the breast, and bear down; 4 and 5 use their handspikes as levers 
of the second order, under the rear part of the wheels; all the 
numbers facing to the rear; No. 1 applies his handspike under the 
trail eye, and guides the gun into the line of fire. As soon as the 
wheels nearly touch the hurter, No. 1 gives “ Halt,” slides his 
right hand, hack up, to the centre of the handspike, and throws 
it to the rear. 2, 3, 4, and 5 withdraw their Ba turn 
inwards, lay them down, and go under cover. 

At “ Load,” No. 1 gives No. 7 the nature of shell and fuze 
required, and during the loading fixes his tangent scale at the 
required elevation and deflection. 

4 and 5 step in, unscrew the breech screw and lift out the 
vent piece; 4 removes the old tin cup with the extractor, and 
5 cleans the vent piece, if required, and drops in a primer, worsted 
end down; 4 and 5 then go under cover. 

2 and 3 then step in and place themselves in position for 
loading; 3 receives a shell from 7, uncaps or removes the safety 
* of the fuze, and introduces the shell its own length into the 

re, point to the front; 2 then receives the rammer from 4, and, 
assisted by 3, rams home the projectile, their outward hands back 
under, inner hands back up; 3 then turns to his right, withdraws 
the cartridge from the cartridge case, places it in the bore, choke 
to the front, and goes under cover; 2 presses the cartridge gently 
home, withdraws the rammer, replaces it, and goes under cover. 

Should ‘* Sponge out” be given, 2 receives the sponge from 4, 
introduces it into the bore, and sponges out in two motions; he 
then withdraws the sponge, cleaning the chamber well and hands 
it back to 4. . 

No. 4 lifts the sponge (if required) with his left hand back 
under, turning to the right about as he does so, and hands it to 2, 
waits for it, replaces it, and then takes up the rammer, hands it to 
2, and goes under cover. 

As soon as the gun is loaded, 4 and 5 step in, 4 passes a tin 
cup down the slot, edge to the front, and presses it into the bore ; 
4 and 5 then drop in the vent piece, 5 screwing up the breech 
screw as before detailed, 4 (for additional security) placing his 
hands on the top of the lever handle and giving two smart taps; 
4 and 5 then go under cover. 

No. 6 brings up a cartridge in its case, and places it on the 
right of 3. While the projectile is being rammed home, he 
uncovers the case, and as soon as 3 has withdrawn the cartridge, 
he removes the empty case. 

7 brings up a shell, having fixed the fuze according to 
No. 1’s directions, and hands it to 3. 

8 issues a cartridge to 6. 

9 issues a shell to 7. 
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To Lay tHe Gun. (See Section IV., PAGE 336). 
Officer. No. 1. 


Elevate. Halt. 
Depress. Halt. 
Trail, right. Halt. 
Trail, left. Halt. 


No. 1 looks over the sights, steadying himself by leaning on 
the lever. 

2 and 3 pick up their handspikes and go to the end of the 
trail facing to the rear ready to traverse, 4 works the screw 
until “ Halt” is given; 5 makes ready a tube. 

At “ Trail right,” 3 heaves over the trail, and at “ Trail left,” 
2 heaves it over. 

N.B—When the gun is mounted on Clerk’s platform, at 
“ Extreme right (or left)? 2 and 3 apply their —— and, 
with 4 and 5, heave over the side pieces, drawing out the iron 
bolts in rear for that purpose; when it is necessary to shift the 
trail plank, 2 and 3, using the side pieces as fulcrums, place the 
points of their handspikes under the trail handles, and raise the 
trail; 4 double-mans 2’s handspike; 1 and 5 shift the plank. 

If it is necessary to run back, 2 and 3 apply their handspikes 
in front of the wheels, using them as levers of the second order ; 
4 and 5 take a purchase with theirs over the most horizontal 
spokes in rear and under the brackets, the whole facing to the 
rear. 

At drill, the gun is run back with tackle as with standing 
“carriages, 

Should no order to fire be given when the gun is laid, No. 1 
gives the order “ Under cover.” 


To MAKE READY AND FIRE. 


Officer. No. 1. 
Fire— Rounds. No. Ready. 
No. Fir . 


No. | lowers his tangent scale except when firing at a movin 
object, and gives “ Ready ;” 5 presses a tube into the vent wit 
his right thumb, steps clear of the recoil, shifts the lanyard to his 
right hand and extends it, keeping his hand level with the vent, 
facing the gun; 2 and 3 lay down their handspikea, and with 4 go 
under cover. 

_ At “ Fire” 5 draws the lanyard strongly towards his body 
without a jerk, replaces it under his belt, and goes under cover. 
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To Run Back anD UNLOAD. 
Officer. No. 1. 


Run back. Halt. 
Examine gun. 


At “ Run back,” which No. 1 gives (at drill) immediately after 
the gun has been fired, the detachment double out, man the fall 
of the tackle‘arranged by 8 and 9 for the purpose, and haul the 
gun back, No. 1 scotching the right wheel and giving “ Hat” 
when the gun is sufficiently run back. 

At “ Examine gun,” 4 and 5 unscrew the breech screw and 
take out the vent piece as before detailed; 2 forces the drill pro- 
jectile and cartridge through the bore with the sponge; 6 and 7 
receive them at the muzzle and carry them to the rear; 4 and 5 
replace the vent piece and screw up the breech screw. 


To Cease Firina AND REPLACE STORES. 


Officer. No. 1. : 
Cease firing. Examine gun. 
Replace stores. Sponge out. Clear. 
epress. Halt. 
Replace stores. 


At “ Cease firing. Replace stores,” No. 1 gives “ Examine gun,” 
which is carried out as before detailed. At ‘ Depress,” 4 lays 
the gun “ Under metal.” At “ Replace stores” the stores are 
replaced by the Nos. who brought them up. 

N.B.—The above drill has reference to a detachment under 
cover, but is applicable, with trifling modifications, to the case 
where there is none, and the detachment takes post at the gun. 


To Form DETACHMENT Rear. 


Officer. No. 1. 
Detachment rear. Outward turn. 
Right about turn. 
Double march. 
ad H alt. F; ront. 


At “ Detachment rear” No. 1 doubles to the left rear of the 
platform, faces to the left, and gives “ Outwards turn;” 2 and 4 
tarn to their left, 3 and 5 to their right. 
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“ Double march,” 4 and 5, followed by 2 and 3, wheel to 
their right and left, and when clear of the platform to the right, 
and round No. 1’s left shoulder, 6, 7, 8, and 9, coming up into 
their places; when 2 und 3 have passed him No. 1 gives “ Halt. 
Front,” and changes his flank by the rear. 


To CHANGE ROUNDS IN ACTION. 
Officer. No. l. 


Change rounds. 


Change rounds. 
In changing rounds No. 2 becomes 4; 4,1; 1,9; 9, 8; 8,7; 
7,6; 6,.5; 5,3; and 3, 2. 


To Cmanae ROUNDS WHEN LIMBERED UP. 
Officer. | fo. l. 


Change rounds. Change rounds. 


In changing rounds No. 2 becomes 4; 4,6; 6,8; 8,1; 1,9; 
9,7; 7,5; 5,3; and 3, 2. 
To UNLIMBER. 


This must be done when the gun is in the firing trunnion 


holes. 
Officer. No. 1. 
Unlimber. Prepare to unlimber. 
Lift. 
Limber drive on. 


Lower. 


“ Prepare to unlimber,” No. 1 unkeys the keep chain, and with 
2, 3, 4, 5, 6, and 7, stands to the trail, 2 and 3 nearest the gun. 

If there are no horses, 9 goes to the shafts, and 8 to the 
splinter bar on the near side. 

At “ Lift,” the trail is lifted clear of the pintail; at “ Limber 
drive on,” the limber moves on, and at “ j per the trail i 
lowered to the ground. 


To LIMBER UP. 


fo. 1. 


re to limber up. 
Lif. 


Officer. 
Limber up. 
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The several Nos. place themselves as for unlimbering, and at 
t Lift” lift the trail until the muzzle rests on the ground; they 
then close in towards the breech and haul down the trail when the 
limber is in position for limbering up; No. 1 keys up, and the 
detachment forms the order of march as hereinafter detailed. 


POSITION OF DETACHMENT WHEN LIMBERED UP, 
In Order of March. 


No. 1 in line with the point of the near shaft and two yards on 
the left of it. 

2 and 3 in line with the axle-tree of the gun carriage. 

4 and 5 in line with the centre of the trail. 

6 and 7 in line with the axle-tree of the limber. 

8 and 9 in line with the splinter bar, ? 

The Nos. stand covering one yard from the wheels. 


Fig. 1. 


2 ¿| 2 


u pi 


In Front. 
Two deep, two yards in front of the shafts or the leaderg heade, 


In Rear, 
Two deep, two yards in rear of the muzzle of the gun. 


Right or Left. 


Two deep, in line with the gun axle-tree, one yard to the right 
or left of the wheel. 


CHANGE OF PosiTion OF DETACHMENTS. 
To form the Order of March from Detachment Front. 
Officer. No. 1. 
Form — of march. Right turn. Double march. 
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“ Right turn. Double march.” No. 1 turns with the detach- 
ment; 2 and 3 wheel to their right and open out; each number 
halts when at his post; they turn to the front together, looking 
to 2, who turns about immediately he arrives at his post. 


To form the Order of March from Detachment Rear, Right, or Left. 
Officer. No. 1. 


Form the order of march. Left turn. Double march. 


When the detachments are in rear or on the right they proceed 
direct, but when on the left they countermarch to the left; No. 1 
heads the rear rank. Each No, halts when at his post. 


To CHANGE FROM FRONT TO REAR. 


Officer. No. 1. 
Detachment rear. Right turn. Double march. 
Rear turn. 


Right turn. Halt. Front. 


When the detachment is clear of the gun it turns to the rear ; 
when in line with the position of “ Detachment rear,” it turns to 
the right, and when in rear of the muzzle it halts and fronts, 


To CHANGE FROM REAR To FRONT. 
Officer. No. 1. 


Detachment front. Right turn. Double march. 
Front turn, 


Left turn. Halt. Front. 


When the detachment is clear of the gun it turns to its front; 
when in line with the position “ Detachment front,’ it turns to its 
left, and when in front of the leading horses it halts and fronts. 


To CHANGE FROM Rear ro Rient or Lert. 


Officer. No. 1. 
Detachment right (or left). Right (or left) turn. 
Double march. 


Front turn. Halt. 


The detachment turne to its front when one yard clear of the 
gun wheel, and halts when in line with the axle-tree. 
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To Form DETACHMENT REAR FROM THE ORDER OF MARCH. 


Officer. yo. l. 
Detachment rear. Right about turn. 
Double march. 


Halt, Front. 


2 and 3 close to the centre and wheel to their left, mark- 
ing time when opposite the off wheel and two yards from it; 


as soon as the detachment has closed up it is halted and turned to 
the front. 


To Form DETACHMENT FRONT FROM THE ORDER OF MARCH. 
Officer. No. 1. 


Detachment front. Double march. 
Halt. Front. 


No. 1 doubles out two yards in front of the near shaft, turns 
to his right, and gives “ Double march.” 8 and 9, followed 
by the other numbers, double out. As soon as 8 is clear of the 
shafts he inclines towards 9. When 8 and 9 arrive in line with 
No. 1, they wheel to their left and mark time; when the detach- 
ment is closed up, No. 1 gives “ Halt. Front,” turning to the front 
himself at the same time. 

For shifts from travelling to firing trunnion holes, and the 
converse, which are similar to those for 40-pr. R.M.L. guns, vide 
page 95, et seq., with the exception that the roller in the latter 
case is placed as near under the centre of gravity as possible. 

For mounting and dismounting 40-pr. B.L. guns, vide 
page 322. 


7-INCH R.B.L. GUNS. 
DESCRIPTION. 


These are of two patterns, the lighter being that first intro- 
duced 


82-cwt. Gun. 72-cwt. Gan. 

Calibre (or diameter of grip) .. T inches .. 7 inches 
Nominal weight. . ee .. 82 cwt. .. 72 cwt. 
Preponderance .. ee .. 6cwt.3qrs... 8 cwt. 

of barrel es 95°56 inches .. —7* inches 

of powder chamber... 16 5 se 1426 j 
Length of el chamber 5 9 5 si 9 

total, nominal .. 120 5 sa 118 


” 


Rifling alate number 76 


os 76 ee 
polygroove, uniform, 1 turn in 37 calibres. 
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ConsTRUOTION. 


The 72-cwt. gun consists of—“ A?” tube or inner barrel; 
breech piece and “B” tube; trunnion ring; four coils. 

The 82-cwt. gun differs from the above in having two addi- 
tional coils, one in front of the vent slot, termed a “strengthening 
coil,” and an additional coil in front of the trunnions. 


Parts. 


The parts of these guns are similar to those of the 40-pr. R.B.L. 
gun (vide p. 296, 297), the only important difference being that 
the breech and vent piece in 7-inch guns are bushed with wrought 
iron instead of copper, the latter being not sufficiently hard. 


RIFLING AND VENTING. 
Same as 40-pr. R.B.L. (vide p. 297). 


SADDLE. 


This is of gun metal, and is screwed on to the gun in rear 
of the vent slot, for the vent piece to rest on. 


SIGHTING. 


— guns are provided with two tangent and two trunnion 
sights. 
* The 72-cwt. gun has hexagonal gun-metal tangent sights, 
graduated from 0° to 10°, and screwed-in fore or trunnion sights. 
The earlier patterns of tangent sights in both guns are “ barrel- 
headed,” the later patterns being the sliding leaf sights. 
The 82-cwt. gun has a steel four-sided bar, and is now gradu- 
ated as follows :— 


0° to 15° 


von fm 


FULL 11 LBS. 
YARDS, 3,600. 


The 82-cwt. gun has drop trunnion sights. 


PROJECTILES. 


Shot, case, filled with 74 8-ounce sand shot, 67 Ibs 
clay and sand .. bis * 

, drill, a recovered shell, with the lead] 81 Ibs. to 96 lbs. 
coating slightly turned down .. according to mark 


, 
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Shell, segment, empty .. oe * se 984 Ibs. 
m ‘ P, ” filled’ . r wa .. about 101 lbs. 10 ozs. 
» common, empty .. * .. about *83 lbs and 98 lbs. 
» is capacity for bursting charge.. 7 lbs. 10 ozs. 


The case shot have three soft metal studs near the base to 
prevent them from entering too far into the bore; they are used 
against troops or boats. Segment shell are used against troops 
beyond the range of case shot, and common shell against shipping, 
earthworks, buildings, &c. 


l CHARGES. 
Service, L.G. or R.L.G. powder, for 82-cwt. guh .. 11 Ibs. 
* 5 * for 72-cwt. gun .. 10 lbs. 
Saluting or exercise * .. F --  Tlbs. 


The service cartridge has a lubricator screwed into a socket, 
which is choked into the cartridge. 
Primers for vent pieces are used with these guns. 


Fuzes. 
C 20-second B.L.O. for all shell. 
Wood, time< 9 ,, ” ” 


5 ” 39 ” 
R Pettman’s G.S. for all shell. 
Percussion 1 RL., Mark I,  „ 


Tin Cups 


Are always used to assist in closing the breech, and as a pro- 
tection to the breech and vent piece bushes. 


CARRIAGES. 
The following carriages are used with these guns :— 
Weight. 
Carriages, wood, sliding, casemate * 15 ewt. 
m * » dwarf .. * 164 cwt. 
5 Moncrieff, with elevator, about 9 tons. 
mi siege, for naval slide .. * 144 cwt. 


The casemate and dwarf carriages are of the usual pattern for 
traversing platforms. 


* For 82-cwt. gun only. 
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For description of Moncrieff carriage, vide “Treatise on Mili- 
tary Carriages,” 1876, p. 150. 

The siege carriage is the naval carriage fitted with side-plate 
compressors. 

The 7-inch gun of 72 cwt. is also occasionally mounted on the 
10-inch S.B. of 86 cwt., rear chock carriage. 


PLATFORMS. 
Dwarf .. * wie Weight, 33} cwt. 
Casemate .. aa * 27 cwt. 
Naval slide ‘ » 26} cwt. 
Moncrieff.. «x aw » 4 tons 3 cwt. 
Ground for naval slide .. z 162 cwt. 


DRILL WITH 7-INCH R.B.L. GUN ON TRAVERSING 
PLATFORM. 


The detachment consists of 9 Nos., and falls in two deep. 


To TELL OFF. 
Officer. No. 1. 


Tell of. 


At “ Tell of” No. 1 (who is on the left of the detachment) 
takes a pace to his front, turns to his right, and numbers himself 
1; the right-hand man of the rear rank numbers 2; the right-hand 
man of the front rank 3, and so on to the left. 

After the detachment is told off, No. 1 falls in again on the 
left of the front rank. 

The detachment is marched into the battery and halted in line, 
facing the parapet and to the left rear of the platform. 

The detachment is now in the position of “ Detachment rear.” 


To Taxe Post UNDER Cover. 
Officer. No. 1. 


Take post under cover. Right turn. 
Double march. 
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The detachment, ste ping off, wheels to its left at the left 
corner of the platform; the front rank filing to the left of the gun, 
the rear rank to the right; 2 and 3 halting close to the parapet 
and near the mouth of the embrasure; 4 and 5 forming upon 
their right and left, and the whole turning to the right-about 
together. No. 1 follows in rear of the detachment, keeping under 
cover as much as possible; 6 and 8 go to the cartridge store 
(6 outside) and 7 and 9 to the shell store (7 outside). 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixing 
fuzes, holds on to the preventor rope, and lays. 

No. 2 runs up, sponges (if necessary), rams home, elevates, 
and traverses. 

No. 3 runs up, removes safety pin or uncaps fuze, loads, rams 
home, elevates, and traverses. 

No. 4 runs up, attends to breech screw, vent piece, and tin 
cups, attends to side arms, and: supplies them to 2; and to 
elevating screw and coin in laying. 

No. 5 runs up, attends to breech screw and vent piece, attends 
to the preventor rope, primes, makes ready, and fires. 

No. 6 supplies 3 with cartridge, and brings up projectile. 

No. 7 attends to fuzes and brings up projectile. 

No. 8 attends to cartridge store and serves out cartridges to 6 
with lubricators attached. is 

No, 9 attends to shell store, and issues shells, tubes, and fuzes, 


To PREPARE FOR ACTION. 


Officer. No. 1. 
Prepare for action. Prepare for action, 
Examine gun. 
“ Prepare for action.” 


The stores are brought up as follows :— 

No. 1, sights, file for vent-piece, and preventor rope. 

No. 2, 7-foot handspike, truck lever, iron shod lever, and 
assists 4 with side-arms. 

No. 3, 7-foot handspike, truck lever, iron shod lever, and 
elevating screw removes apron and tampeons. 

No. 4, side-arms and support; tin cups in pocket and 
extractor. 

No. 5, primers in pocket, tubes in box, lanyard, oil can and 
hemp, and iron lever. 

No. 6, two cartridge cases, which he takes to the cartridge 
store, bucket filled, and brush (two dummy cartridges for drill). 

(A. M.) x 
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No. 7, fuzes, fuze, and shell implements, one set of luff tackle, 
and one shell bearer. He obtains the fuze boxes from 9, having 
ascertained from No. 1 the nature of fuzes required, satisfying 
himself as to the correctness of fuzes and fuze implements. 

No. 8 prepares to issue cartridges, 

No. 9, one set of luff tackle and a brush; prepares to issue 
shells, tubés and fuzes; he examines the shells carefully, cleaning 
them if necessary, and removing burrs; he loosens the fuze hole 
plugs of shells that will be first issued. 


The stores having been brought up, No. 1 will satisfy himself 
that the foresights fit properly on the gun, that the deflection leaves 
of the hind sights work easily, and that the platform is properl 
swept; he attaches the preventor rope to the carriage, and, 
assisted by 3, takes two turns with it round the bollard, the 
running end coming off to the left at the top. He receives reports 
from the Nos. responsible of any irregularity or deficiency in con- 
nection with the gun, ammunition, and stores. He ascertains that 
the breech fittings are properly put on and well oiled. 

Should the indicator ring require adjusting, he adjusts it in 
the following manner:—The vent piece is screwed home as it 
would be for firing. The lever and tappet ring are then removed. 
The indicator ring is passed over the octagon pes of the breech 
screw, 80 that the arrow marked on it, or raised line, will corres- 
pond with a similar mark on the gun. If the arrows cannot be 
made to coincide, the indicator ring is to be so placed that the 
arrow on it will be to the left of the mark on the gun, as close as 
the cogs of the indicator fing will permit. The tappet ring and 
lever are then replaced. They ought to be put on so that the 
lever ball will be resting on a cam of the tappet ring on the right 
side of the gun in a convenient position for No. 4 to give two taps 
after the breech is screwed up; 4 depresses the gun about 3°. 

The side arms are laid down to the right of the gun, and 
parallel to it, heade to theefront, resting on the support provided, 
sponge next the gun, and in line with the breech when the gun is 
run up. 

The sponge bucket near the sponge head. 

The handspikes and iron shod levers are laid down bevelled 
side uppermost, the handspikes next the gun, the truck levers 
between them, the whole with their points to the front. 

The tin cup extractor and lever are placed in loops on the 
carriage. 

If the indicator and tappet rings, with their keep pins, have 
been detached, 4 and 5 baig thans ap — 


4 sees that the elevating screw is properly oiled. 
5 straps the tube box round his waist on the right side, coils 
up the lanyard, and places the bight of it under the tube box 


strap. He fills the tube box with friction tubes, which he pro- 
cures from 9. 
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The standing blocks are hooked by 7 and 9 to the rear eye 
bolts of the platform, the tackles rounded in, and the falls coiled 
down. 

“ Examine gun.” 

Nos. 4 and 5 take a purchase with their handspikes over the 
cheeks and under the breech, and bear down; 2 double man’s 4’s 
handspike. The coin is withdrawn, and the elevating screw put 
in by 3, No. 1 holding up the stool bed with an iron shod lever 
applied over the bottom step of the carriage. No. 1 gives “ Lower,” 
when 4 and 5 withdraw their handspikes and lay them down. 4 
and 5 then mount up on the platform, and opeu the breech; 
4 by taking the lever handle in his right hand, back up, and 
swinging it round a half circle towards him from cam to cam, 5 in 
his left hand, back up. This will strike a blow hard enough to 
move the screw, which is then unscrewed two turns, and the vent 
piece is released; 4 and 5 lift the vent piece out of the slot, 
and Jay it on the saddle on the top of the breech coil. At 
t: Clear,” from No. 1 they drop in the vent piece; 5 takes the lever 
handle in his left hand, back up, and turning the handle towards 
him, with 4 screws up the breech screw until it is home. 4 and 
5 then go under cover. 

If No. 1 gives “ Sponge out,” 2 mounts up, taking the sponge 
with him, and sponges the gun out; at “ Clear,” 4 and 5 act as 
before detailed, 2 passes the sponge over his head as he turns left 
about, replaces it, and goes under cover. 

No. 1 then directs 5 to fire a tube. 


To Loan. 
Officer. No. 1. 
Range——yards. Run up. Halt. 
With—load. With load. 


“ Run up.” No. 1 takes in the slack and holds on the pre- 
ventor rope; 2, 3, 4 and 5 take up the truck levers; 2 and 3 
rong the small ends to enable 4 and 5 to hook the points to the 
eyebolts. When this is done 2 and 3 haul down the small ends 
by means of the ropes; 4 and 5 place the pawls; 4 goes under 
cover; 5 holds on to the preventor rope behind 1; 2 and 3 guide 
the levers whilst the carriage is in motion; 1 and 5 ease off hand 
over hand, and hold on when the mark on the preventor rope 
comes over the bollard. 

“ Halt”? When the gun is in its proper position No. 1 gives 
« Halt ;” 2 and 3 bear down the small ends of the levers; 4 and 
5 throw back the pawls; 2 and 3 allow the small ends of the 
levers to rise gently, manning the ropes when the levers are out 
of reach. When the rear of the carriage rests on the platform, 
the levers are unhooked, withdrawn, and laid down outside the 
handspikes by 2, 3, 4, and 5, who go under cover. 

(A. m.) x 2 
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“ Load.” 2 and 3 as soon as 4 and 5 have lifted out the vent- 
iece, mount on the side pieces by the steps and place themselves 
in a position for sponging or loading. 
hey lift the shell in the bearer to the bore, into which 3 
forces it with his right hand, having first withdrawn the safety pin 
or uncapped the fuze; 2 then receives the rammer from 4 and, 
assisted by 3, rams home the projectile, their outward hands back 
under, inner hands back up; 3 then turns to his right, takes the 
cartridge out of the case, — it in the bore, and goes under 
cover; 2 presses the cartridge gently home, withdraws the rammer, 
turns to his left about, gets down, replaces the rammer, and goes 
ne Should * § ” be given by N th 
ould “ Sponge out iven 0. 1, 2 receives the e 
from 4, introduces it into “the * and sponges out ia feo 
motions; he then withdraws the sponge, cleaning the chamber 
well, and hands it back to 4. 

4 and 5 mount up, unscrew the breech screw and lift the vent- 
piece on to the saddle, using the iron lever if necessary ; 4 removes 
the old tin cup with the extractor, and goes to the sidearms, lifts 
the sponge (if required) with his left hand back under, turning to 
the right about as he does so, and hands it to 2, waits for it, 
replaces it, and then takes up the rammer in the same way he did 
the sponge, hands it to 2 and goes under cover, 5 unhooks and 
takes in the slack of the preventor rope. 

As soon as the gun is loaded 4 and 5 mount up, 4 passes a tin 
cup down the slot, edge to the front, and presses it into the bore; 
5 primes the vent piece. They then drop in the vent piece, and 
screw up the breech screw as before explained, 4 (for additional 
security) placing both hands on the top of the lever ball, and 
giving two smart taps; 4 and 5 then go under cover. 

6 and 7 bring up the projectile in bearer, 6 carrying the cart- 
ridge case in his right hand; the bearer is placed on the platform 
on the right of 3; 7 removes it when the shell has been placed in 
the bore by 2 and 3; 6 uncovers and raises the cartridge case to 
enable 3 to withdraw the cartridge. 


To Lay THE GUN (vide p. 336). 
Officer. No. 1. 


Elevate. 
Lower. Coin. 
With screw elevate. Halt. 
Depress. Halt. 
Trail right. Halt. 
Trail (left). Halt. 
No. 1 looking over his sights gives “ Elevate,” then ‘ Lower,” 
and when the gun is at the required elevation, “Coin.” If a 


slight amount of elevation or depression is required, he gives 
“ With screw,” “ Elevate,” or “ Depress.” 
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“ Elevate,” 2 and 3 take up their handspikes and step forward 
in line with the breech, place their handspikes, bevels down, over 
the steps of the iage and under the breech, and bear down; 
5 double man’s 3’s : 
ends to rise gently; at “ Coin,” they withdraw their handspikes 
and step outwards; 4 withdraws the coin as soon as 2 and 3 
elevate, and at “ Coin” forces it sharply home. If the order is 
“ With screw,” “ Elevate,” or “ Depress,” 4 works the screw until 
“ Halt” is given, and 2 and 3, laying down their handspikes, take 
up the iron shod levers, pacing themselves ready to traverse. As 
the platforms on which the gun is mounted are pivoted in front, 
centre, or in rear, the position taken up by 2 and 8 differs 
according to the manner in which the platform is pivoted. 


Nature of Pivot. Position of Nos. 2 and 3. 
“A,” (under the muzzle of “ Trail right.” 
the gun when run up). 2 stands facing to the rear 


with the point of his lever rest- 
ing on the rearracer; at “Halt” 
he scotches the rear truck his 
own side with the lever. 

3 stands facing to the rear 
and applies the point of his 
lever under the left rear truck 
of the platform, both hands back 
up and heaves the platform over 
to the right, taking short quick 
purchases. 


‘ Trail left.” 
The numbers work in the 
3 opposite directions. 
Pivot “ B ” (under the front : . 
part of the platform). bås with A pivot. 
“ Trail right.” 


3 works as with pivot “A; ” 

2 takes up his position at the 

front truck on his own side, and 

works over the front of the plat- 

Pivot “C ” (in the centre of | form to the left. At “Halt,” 2 

the platform). withdraws his lever and with it 
scotches the rear truck. 


t Trail left.” 
3 works the front track, and 
2 the rear, 3 scotches the rear 
truck at “ Halt.” 


handspike; at “ Lower,” they allow the small. 
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“ Trail right or left.” 

Pivot “ D” (at an interme- 2 and 8 work the front 
diate point between the centre j truck, 2 heaving the front of the 
of the platform and the rear ) platform over to the left in the 
truck). first case, 3 the front to the 

right in the second. 


Pivot “E” (in front of th 1 
rear block). pone 9 As with “ D” pivot. 
Pivot “F” (in the rear o DER 
the rear block). As with “D” Pivot. 


With platforms pivoted at “A” or “B;” at “ extreme right” 
(or left), 2, 3, 4 and 5 push over the rear of the platform in the 
direction ordered. 

When traversing tackle is used, at “hook traversing tackle,” 
4 and 5 hook the double blocks to the rings or holdfasts prepared 
for them; 2, 4, and 3, 5, haul on the tackle, or ease off at 
u — ” (or left), so as to move the platform in the direction 


uired. 

If the tackle when hooked hinders the service of the gun, the 
double blocks are removed by 4 and 5, or the single ones by 2 and 
3, as may be directed by No. 1. 

Should no order to fire be given when the gun is laid, No. 1 
gives the word “ Under cover.” 


To Make READY AND Fire. 


At “ Ready,” 2 and 3 withdraw their levers, and place them, 
bevels up, as scotches under the trucks, 2, 3, and 4 then go under 
cover. 5 presses a tube into the vent, descends from the plat- 
form, passes the lanyard through the rear eye bolt of the carriage, 
and stands ready to fire, facing the gun. At “ Fire” he draws 
the lanyard strongly towards him without a jerk, replaces it under 
his belt, and goes under cover. 


To Run Back anv UNLOAD. 
Officer. No. 


Run back. 
Halt. 
Examine gun. 

“ Run back,” 4 slackens the compressor if the carriage is fitted 
with one. 

The truck levers are applied as in running up; No. 1, standin 
between the cheeks, holds the small ends of the truck levers an 
goca them; 4 and 5 overhaul the tackle and hook the front 
blocks to the front eye-bolts on the carriage. All the numbers, 
except No. 1, man the falls on their respective sides, and at 
“ Heave,” haul the gun back. 
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“ Halt.” When the gun is run far enough back, No. 1 hauls 
down the levers by the ropes till the pawls fall; the levers are then 
allowed to come up, No. 1 rising with them. The front blocks 
are unhooked by 4 and 5 who carry them to the rear, lay them 
down clear of the racers, and coil down the end of the fall. No. 1 
takes in the slack of the preventor rope; 2, 3, 4, and 5 unhook 
the truck levers and lay them down. 

“ Examine gun,” 4 and 5 mount up on the platform and take 
out the vent piece as before detailed in “ Prepare for action;” 2 
forces the drill projectile and cartridge through the bore with the 
sponge; 6 and 7 receive them at the muzzle and carry them to 
the rear. 4 and 5 replace the vent piece, and screw up the breech 
screw. 


To Cease Firing AND REPLACE STORES. 


Officer. No. 
Cease firing. Elevate, 
Replace stores. Lower. Coin. 

Replace stores. 


“ Elevate.” “ Lower.” “ Coin.” 
4 and 5 take a purchase with handspikes as detailed in 
“ Prepare for action,” 3 taking out the elevating screw and replacing 
the pedestal or coin, No. 1 assisting as before. 
he gun is laid “ Under metal.” 
“* Replace Stores,” the stores are replaced hy the numbers whe 
brought them up. 


To FORM DETACHMENT REAR. 


Officer. = No. 1. 
Detachment rear. Outwards turn. 
Double march. 
Halt. 
Front. 


“ Detachment rear,” No. 1 doubles to the left rear of the plat- 
form, faces to the left, and gives the order “ Outwards turn,” 2 and 
4 turn to their left, 3 and 5 to their right. 

“ Double march,” 4 and 5, followed by 2 and 8, wheel to the 
right and left, and when clear of the platform to the right, and 
round No. 1’s left shoulder, 6, 7, 8 and 9 coming up into their places; 
when 2 and 3 have passed him No. 1 gives “ Halt,” “ Front,” and 
changes his flank by the rear. 


To CHaxce ROUNDS. 
Officer. fo. 1. 


Chanae rounds. Change rounds. 
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In changing rounds No. 2 hecomes 4; 4, 1; 1, 9; 9, 8; 8, 7; 
7,6; 6,5; 5, 3; 3, 2. 


DRILL WITH 7-INCH R.B.L. GUNS ON 
NAVAL SLIDES. 


The same stores are brought up as for traversing platforms, 
except that no truck or iron shod levers are required. 2, 3, 4, 
and 5, each provide a 7-foot handspike. 

The gun is served as if on a aging: latform, the slide is 
traversed and the gun run up as with R.M.L. guns similarly 
mounted. 


DRILL WITH 7-INCH R.B.L. GUN ON MONCRIEFF 
CARRIAGE. 


The detachment, consisting of nine Nos., is told off, and takes 
post under cover, as with the same gun mounted on a traversing 
platform. 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixing 
fuzes, attends to the brake in running up, and lays. 

No. 2 sponges, places projectile in bore, rams home, attends to 
lever if required, and elevates. 

No. 3 removes safety pin, or uncaps fuze, loads, rams home, 
attends to lever if required. 

No. 4 attends to breech screw, vent piece, and tin cups, 
attends to sidcarms, supplies them to 2, traverses, attends to lever 
if required. 

o. 5 attends to breech screw and vent piece, primes, depresses 
the gun for loading, elevates previous to running up (about 1°), 
traverses, attends to lever if required, makes ready, and fires. 

No. 6 supplies 3 with cartridges, and brings up projectile. 

No. 7 attends to fuzes and brings up the projectile. i 

No. 8 attends to cartridge store, serves out cartridges to 6, 
with lubricators attached. 

No. 9 attends to shell, store, issues shells, tubes, and fuzes, 


To Prepare FOR ACTION. 


As with the gun on a traversing platform, except no preventor 
rope, handspikes, truck levera, or iron shod levers are required. 
No. 5 provides a long lanyard. 

2 and 3 bring up an iron-pointed lever each, which they lay 
down on ench side of the gun, 
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Tackle will be necessary to run the gun back.* Two sets of 
— gun tackles are brought up by 6 and 7. 
he sponge and rammer are laid down on the right of the gun, 
close to the parapet, heads towards the muzzle, the shell extractor 
and wadhook outside the pit. 
At “ Examine gun,” same as at 7-in R.B.L. on a traversing 


platform, and 5 attends to the elevating wheel and depresses 
until the gun is in a convenient position for loading. 


To Loap. 


No. 1 at “ Load” gets the gun into a convenient position, 
5 depresses if necessary. 

After the loading is completed, 5 gives 1° or more of elevation, 
as shown on the arc. 


To Run Up. 


Before running —* No. 1 will give the caution “ Stand clear,” 
then holding the brake he allows the gun to run up. 

He must be very careful not to let it escape from his control, 
and, on the other hand, he must not check it too soon. Should 
the latter be the case, No. 1 gives “ Work levers,” 2 and 3 fix 
the latches, and work their levers, small ends to the rear; 2 and 4 
man the right, 3 and 5 the left lever; No. 1 will give ‘“ Down,” 
“ Fresh purchase,” “ Halt,” as required. 

When the gun is up, No. 1 will mount up the ladder to lay it, 
2 and 3 slackening the latches and unshipping the levers; 4 and 
5 man the traversing handle. 


To Lay THE Gun. 


4 and 5 traverse. 

2 elevates or depresses. 

The gun may bo laid without exposing any number, No. 1 
using a reflecting sight, or elevating in accordance with the 
graduations on the elevating arc or trunnion pointer, and 
traversing to marks previously made on the racers. 


To Maxe READY AND FIRE. 


When No. 1 has laid the gun at “ Ready,” 5 mounts up and 
drops the tube into the vent, throwing the lanyard clear of the 
carriage, and comes down. 

en tho gun is laid from below, No. 5 makes ready before 
the gun is run up. As soon as he has fired, he coils up the 
lanyard and replaces it under his belt. 


* Two heavy gun tackles allowed for each gun mounted singly, or for every 
two guns when together, f 
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To Untoap anD Run Back. 
(For drill purposes extra men will be required.) 


To run back, 2 and 8 fix the latches and work their levers, 
small ends to the front, and bear down, double-manned by 4 and 
5. No. 1 gives “ Down,” “ Fresh purchase,” “ Halt,” as required, 
Tackles to be hooked by 4 and 5, assisted by 6 and 7, and manned 

_ by all available numbers. 
Unloading should be effected when the gun is run back. 


To Cease FIRING AND REPLACE STORES. 
To Form DETACHMENT REAR. 
To CaHance Rounps. 
As with 7-inch R.B.L. on traversing platform. 


DRILL WITH 7-INCH R.B.L. GUNS ON REAR 
i CHOCK CARRIAGES. 


In — for action, No. 1 brings up a roller handspike, 
which i ays down in rear. 

The stores detailed for a gun mounted on a traversing plat- 
form are brought up by the several numbers, but the truck and 
iron shod levers and pdr gel rope are not required. 

‘ — tackle is brought and arranged by Nos. 8 and 9 for running 
ack. 

The gun is served as when mounted on a traversing platform. 


TO MOUNT OR DISMOUNT A 40-PR. B.L. GUN ON 
OR FROM A TRAVELLING SIEGE CARRIAGE BY 
LONG SKIDS UP OR DOWN THE REAR. 


The stores required and manner of carrying out these opera- 
tions are the same as described for the 40-pr. R.M.L. (pages 108 
to 110), with the following exceptions :— 


To MOUNT THE GUN. 


It is unnecessary to receive the trunnions on handspikes in the 
trunnion holes. 


To Dismount THE GUN. 


The muzzle being borne down, the long skids are placed at 
once under the breech without raising the gun on to the points of 
handspikes in the trunnion holes in the first instance. 


N.B.—The gun can be mounted or dismounted by one detack- 
ment. 
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DRILL WITH S.B. GUNS. 


The detachment consists of nine numbers, and the drill is the 
same as with the 64-pr. R.M.L. gun, with the following excep- 
tions :— l 

In preparing for action no shell extractor is required. Wedge 
wads are not used with S.B. guns. When junk or grummet wads 
are used they are supplied by 5. 

At the 8-inch, 10-inch, and 68-pr. guns 3 assists 2 to sponge, 
then slews his body to the right and receives a cartridge a 6 
(the rest of his duties as with 64-pr. R.M.L.). 

If shells are used they are brought up in a shrapnel shell box, 
without a lid, fuze downwards, by 6 and 7; 6, who is on the 
right, also carrying a filled cartridge case in his right hand. 

The box is passed under the muzzle by 7 to 4. 

With their inward hands 2 and 3 lay hold of the rope handles, 
their outward hands supporting the box; they raise it as high as 
the muzzle and capsize it smartly, throwing the shell into the bore. 
7 takes the box to the rear. 6 the empty cartridge case. 

In firing 68-pr. solid shot, the shot is placed on a bearer and 
passed under the muzzle by 7, and is lifted in by 2 and 3. 

In unloading, where solid shot have been used, 4 and 5 at 
“ Unload” take up their handspikes and apply them at once under 
the breech, to let the shot roll out of the bore, lowering it again 
as soon as the shot has been received on a bearer and placed on the 
head of the platform by 2 and 3, and replacing their —— 


DRILL WITH S.B. HOWITZERS. 
10-INCH AND 8-INCH HOWITZERS. 


The drill is the same as with S.B. guns, except that No. 2, 
after sponging, reverses the sponge, and rams home. Should 
reduced charges be used as in ricochet firing, the cartridges must 
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be either lengthened with wads or rammed home separately, the 
same rule applies with all shell guns.* 

At “ Ready” the men step one pace from the merlon in order 
to be clear of the explosion, or if there be no merlon, Nos. 2 and 3 
take an oblique pace to the rear. 

Howitzers on perch-trail carriages are provided with friction 
levers, which bear on the naves of the wheels; chocks also are 
fitted over the trucks, in order to check the recoil. 

After the howitzer is run up and traversed, “ Fir levers and 
chocks” is given, when Nos. 4 and 5 apply their handspikes in 
the straps and under the cheeks of the carriage, and No. 1 puts in 
the pins or hooks the chains. 

After the handspikes are taken up for running back, “ Unjiz 
levers” is given. Nos. 4 and 5 apply their handspikes as before. 
No. 1 withdraws the pins. 


To UNLIMBER AND LimBER Up HOWITZERS ON 
Perca TRAIL CARRIAGES. 


& Prepare to unlimber.“ No. 1 unhooks the keep-chain, and 8 
and 9 the draught chain; 2 passes a handspike under the perch to 
3, to be double-manned by 4 and 5; 4 and 5 place handspikes 
under the wheels as scotches, 4 in front, 5 in rear. Nos. 1, 6,7 
then stand to the trail, 2, 3, 4, and 5 man the handspikes, 8 and 9 
stand to the splinter bar, 10 to the shafts. 

“ Unlimber,” the Nos. at the trail raise it, until it is clear of the 
pintail; No. 1 gives “Limber. Drive on,” and the limber is removed 
a short distance to the rear. Nos. 1, 6, and 7 stand to the trail 
eye, whilst the other Nos. shift the handspike towards the trail 
— The trail is then lowered carefully and steadily to the 

round. 
j Limbering up is the converse of this, but caution is required 
that the 8-inch howitzer be not turned completely over. 


10-INCH OR 13-INCH L.S. MORTARS ON 
STANDING BEDS. 


The detachment consists of 9 Nos., and is told off as with 


M.L. guns. 
To Taxe Post AT THe MORTAR. 
Officer. No. 1. 
Take post at the mortar. Right turn. 
2 Double march. 


© At drill with howitzers and shell guns it is necessary to use cither a very long 
dummy cartridge, or to ram home several junk wads before commencing to drill, 
—— the rammer-head and bottom of the shells are apt to get fixed in the 
c e 
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“ Right turn.”—The detachment files on to the mortar, 2 and 
3 halting in line with the muzzle and one yard clear of it, + and 5 
the trunnions, No. 1 follows in rear of the detachment and halts in 
rear of the mortar, 6 and 8 go to the cartridge store (6 outside), 
7 and 9 to the shell store (7 outside). 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixing 
fuzes and lays. 

No. 2 sponges, assists to put in shell at the 13-inch, runs up, 
and traverses. 

No. 3 plants pointing rods, puts in cartridge, assists to put in 
shell at the 13-inch, uncaps the fuze when in the bore, runs up and 
traverses. 

No. 4 attends to sponge and supplies it to 2, wipes she!l, and 
at the 13-inch assists to put it in, runs up, and traverses. 

No. 5 attends to vent, runs up, traverses, makes ready, and 
fires. 

No. 6 supplies 3 with cartridges, brings up and puts in shell. 

No. 7 attends to fuzes, brings up and puts in shell. 

No. 8 attends to cartridge store, weighs and serves out cart- 
ridges to 6. 

No. 9 attends to shell store, issues shells, tubes, and fuzes. 


To PREPARE FOR ACTION. 
Officer. No. 1. 


Prepare for action. Prepare for action. 


— 1 provides a plummet with line attached and a piece of 
chalk. 

No. 2, sponge and handspike 
No. 3, pointing rods and handspike, also removes muzzle cap. 
No. 4, handapike, sponge bucket filled, and sheep skin. 

No. 5, handspike, tubes in box, lanyard, pricker, and vent server. 

No. 6, cartridge case. 

No. 7, fuzes and fuze implements. 

No. 8 prepares to weigh out cartridges. 

No. 9, shell implements, and beam or hand hooks. 

The sponge is laid on the ground to the right of the mortar, 
head to the rear, resting on the muzzle cap; the handspikes as 
with guns on standing carriages; the pricker on the left trunnion; 
sheep skin to right of the muzzle, clear of No. 2. The cartridge 
case is with No. 8 at the cartridge store. 5 drifts the vent and 
places the vent server in the vent. 

No. 1 satisfies himself that the vent and bore are clear, and 
strikes a chalk line on the mortar. 
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To PLANT THE Porntinc Rops AND Lay THE MORTAR. 
(Vide p. 339.) 


To Loap. 
Officer No. 1. 


Range——yards. Run up. 
With_—lead. j 
» (left). 


Crosslift (right). 
» (heft). 


eave. 
Halt. 
With— load. 


Mortars are laid before loading. 

“ With——load.”—-No. 1 moves the mortar, until the chalk 
line ou the mortar is in line with the two pickets. He places 
himself in rear of the platform so as to cover the pickets, holding 
the plummet line with his me hand, in front of, and at a little 
distance from his right eye (his left hand steadying the plummet), 
and gives “run up,” when the handspikes are applied under the 
running up bolts as with standing carriages. * Halt.” All turn 
to the rear, handspikes across the body, points on the platform 
towards the mortar. 

Wis all traversing the men stand between the parapet and hand- 
spikes. 
a Muzzle right."—No. 2 crosses to the left side of the bed, 
shifting the small end of his handspike into his right hand, and 
takes a purchase under the right front horn: 3, a purchase under 
the left front horn; 4, a purchase under the right rear horn; 5 
crosses over to the right side of the bed and takes a purchase 
under the left rear horn. No. 1 giving “ Heave,” and “ Halt.” 

“ Muzzle left” is the converse of “ Muzzle right.” 

“ Cross lift right."—Nos. 3 and 5 take a purchase under their 
respective horns: 2 and 4 shift over to the left side of the mortar, 
and take a purchase under their respective horns also; No. 1 

iving “ Heave,” “ Halt.” 

“© Crosslift left”’—Nos. 2 and 4 under the horns on their own 
sides; Nos. 3 and 5 shift over; No. 1 giving “ Heave,” ‘‘ Halt.” 

* Toad.”—The handspikes are laid down, as with M.L. guns, 
No. 1 sends by 6 to 8 the proper weight of charge, and also gives 
7 the length of fuze. 

No. 2 places himself in position for sponging, receives the 
sponge with his left hand at the centre, back down, brings the 
sponge in line with the axis of the bore, presses the head to the 


`~ 
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bottom, bending over on the left knee, and supporting the stave 
with his left hand, gives it two half turns with his right. He then 
grasps the stave firmly with both hands, wipes the whole surface 
of the bore from breech to muzzle, gradually bending over the 
right knee and straightening the left, and having withdrawn the 
sponge, returns it to No. 4. At the 13-inch, he assists to lift the 
shell into the bore, mounting on the bed for that purpose. 

No. 3 turns to his left, receives a cartridge from 6, turns to his 
right-about, and places it in the bore, pressing it well home, and 
taking care that the seam does not come under the vent. At the 
13-inch, he assists to lift the shell into the bore, mounting on the 
bed for that purpose. When the shell is in the bore he uncaps the 
fuze. When carcasses or light balls are fired, he uncovers the 
holes and loosens the priming. 

No. 4 supplies and replaces the sponge as with a M.L. gun, 
then picks up the sheep skin and, standing in front of the muzzle, 
wipes the bottom of the shell or carcass and assists to put it in, 
taking care that the fuze is in the centre. He then replaces the 
sheep skin. 

Nos. 6 and 7 bring up a shell (with the beamhooks at the 
13-inch, handhooks at the 10-inch), 6 on the right, 7 on the left, 
6 carrying the cartridge case in his right hand and leaving it in 
front of 3. They come up on the left side, wheel to the right- 
about, and front the muzzle. After the shell has been wiped, 
they place it in the bore, assisted by 4, and at the 13-inch by 2 
and 3 as well, 6 carries the empty cartridge case, and 7 the beam 
or hand hooks, to the rear; 8 having weighed out a charge in 
accordance with No. 1’s directions, issues it to 6. 


To Make READY AND Fire. 


Officer. No. 1. 
Fire one round. No.——ready. 
“ Ready.” No. -fire. 


Nos. 2 and 3 take two oblique paces outwards to the rear to 
te clear of the explosion. 

No. 5 presses a tube into the vent, keeping his right hand on a 
level with the vent, and at “Fire” draws the lanyard strongly 
towards his body without a jerk, replaces it under his belt, and 
takes post. As soon as the mortar is fired he steps in at once, 
cleara the vent, and replaces vent server. 2 und 3 after the 
mortar is fired, resume their positions. 


To Run Back anp UNLOAD. 
Officer. No. 1. 


Run back. 
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After the vent has been drifted, 2, 3, 4, and 5, take up their 
handspikes and run the mortar back. 

No. 1 piru “ Heave.” At “ Halt,’ the handspikes are laid 
down and the Nos. take post. 

“ Unload.” — Ihe same Nos. who loaded reverse the operation. 
With the 13-inch a drag rope, provided for the purpose by No. 8, 
may be hooked to a hand hook applied to one of the lugs of the 
shell and manned by all the Nos. The shell is hauled out by a 
sudden jerk, and falls clear of the platform. 


To Cease Firing AND REPLACE STORES. 


Officer. No. 1. 
Cease firing. Cease firing. 
Replace stores. — 
The stores are replaced by the numbers who brought them 


out. 
To Form DETACHMENT REAR AND CHANGE Rovunps. 


As with the 64-pr. M.L.R. gun, only in “ Detachment rear” 
No. 1 gives “ Right about turn” instead of “ Outwards turn.” 


8-INCH MORTAR ON STANDING BED. 


The detachment consists of 6 Nos., and is told off as with 
M.L.R. gune. 

In faking post 2 and 3 halt in line with the muzzle, 5 the vent, 
4 goes to the shell store, 6 to the cartridge store. 


GENERAL DUTIES. 


No. 1 commands, directs, or superintends boring and fixing 
fuzes, lays, hands the sponge to 2, and replaces it. 

No. 2 sponges, wipes shell, runs up, and traversee. 

No. 3 plants pointing rods, supplies himself with and puts in 
cartridge, uncaps the fuze, runs up, and traverses. 

No. 4 bores and fixes fuzes, prepares, brings and puts in shell. 

No. 5 attends to the vent, makes ready, and fires. 

No. 6 attends to the cartridge store, weighs and serves out 


cartridges to 3. 
To PREPARE FoR ACTION. 


Officer. No. J. 


Prepare for action. Prepare for action. 
No. 1 provides a plummet with line attached, and a piece of 
chalk and sponge bucket filled. 
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No. 2, sponge and handspike, and sheepskin. 
No. 3, —— rods, handspike, also removes muzzle cap. 
No. 4, fuzes, fuze and shell implements. 
x o. 5, tubes in a box, lanyard, pricker, and vent server. 
o. 6 


» cartridge case, and prepares to weigh out cartridges. 


To Loap. 


The mortar is served in a similar way to the 10-inch. 

In running up or back 2 and 3 only apply their handspikes. 

At “ Cross-lift ” (right) (left) they apply their handspikes under 
the horns on that side towards which the mortar has to be 
traversed ; 2 working in front, 3 in rear. 

At “ Muzzle right” 2 applies his handspike under the right rear 
horn, and 3 his under the irt front horn. 

“ Muzzle left” is the converse of “ Muzzle right.” 

In loading No. 1 supplies and replaces the sponge, 2 after 
sponging wipes the shell, 3 doubles to the rear for the cartridge, 
brings it up and places it in the bore, 4 brings up the shell, puts 
it in, 3 takes back the empty cartridge case. 


To Run Back anp UNLOAD. 
To Crease FIRING AND REPLACE STORES. 
To Form DETACHMENT REAR. 
As at the 10-inch. 


To CHange Rounps. 
Officer. No. 1. 


Change rounds. Change rounds. 
2 becomes 4; 4,1; 1,6; 6,5; 5,3; 3, 2. 


ROYAL AND COEHORN MORTARS. 
The detachment consists of 4 Nos. 


GENERAL DUTIES. 
No. 1 commands, lays, attends to vent, makes ready, and 
fires. s 
No. 2 sponges, and wipes shell. f 
No. 3 plants pointing rods, prepares shell, brings up and puts 
in cartridges and shell, and uncaps fuze. 


No. 4 attends to the cartridge store, weighs, and serves out 
cartridges to 3. 


(A. M.) Y 
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8-INCH, 10-INCH, AND 13-INCH MORTARS ON 
TRAVELLING BEDS. 


The detachments are the same as for mortars on standing beds. 
The service is almost the same, but the mortars are laid by 
traversing at the end of the . 

The sıde arms are carried strapped on the beds. 

For the purposes of unlimbering and limbering up, three drag- 
ropes are required with the 13-inch and 10-inch, and two with the 
8-inch, four 6-foot handspikes with the 8-inch. A lifting jack is 
strapped to the perch of the 13-inch for the operation of limbering 
up, for which it is desirable to provide two oak skids, 3’ x 6” x 9,” 
and two 4-foot oak planks. 


8-INCH MORTAR. (Sıx NUMBERS.) 


To UNLIMBER. 
Officer. No. 1. 
-  Onlimber. Prepare to unlimber. 


Iamber, drive on. 
Lower, 

Of wheels. 

Right the bed. 
Heave. 

Take post. 


No. 1 gives “ Prepare to unlimber,” and unkeys, 2, 3, 4, and 5 
stand to the perch. No. 1 gets a drag-rope ready to hook to the 
rch eye: 6 places himself between the shafts. The wheels 
Pein scotched with handspikes, that.of 2 in front, 3 in rear. 
* Taft.” The perch ia lifted carefully off the pintail, and No. 1 
inakes fast the drag-rope. “ Limber, drive on.” 6 moves forward 
a few yards with the limber, and lowers the shafts. The whole of 
the Nos. man the drag-rope, and at “ Lower” ease off carefully till 
the mortar rests on its muzzle. “ Off wheels.” 2 and 4 remove the 
right wheel and lay it down, dish down, two yards to the right, 
3 and 5 the left one in the same way, 1 and 6 attending to the 
linchpins and washers, 1 on the left and 6 on the right. 
“ Right the bed.” All the Nos. heave well on the drag-rope and 
let the bed fall on to the ground. No.1 casts off the drag-rope, 
and the detachment takes post. 
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To LIMBER UP. 


Officer. No. 1. 
Limber up. Prepare to limber up. 
5 Lift and heave. 
i On wheels. 
Limber up. 


“ Prepare to limber up.” 6 places two handspikes on the ground, 
about 6 inches in rear of the perch eye, as a fulcrum for the hand- 
spike of 2, who, assisted by 3, thus raises the bed high enough for 
4 to place his handspike under it. This raises the perch sufficiently 
high for the bed to be lifted as follows :—2 passes a handspike 
under the perch to 3, double-manned by 4 ai 5. Nos. 1 and 6° 
each make fast a drag-rope to the perch eye, 1 passing his to the 
front, 6 to the rear. “Daft and heave,” 2, 3, 4, and 5 lift at the 
handspike. Nos. 1 and 6 haul on the front drag-rope till the bed 
is vertical; the handspike Nos. when they can no longer lift, fall 
back on to the rear drag-rope, and ease off till the muzzle rests on 
the ground. 

“ On wheels.” The Nos. that took them off replace them. 
Limber up.” The perch is hauled down by the whole of the Nos., 
2 and 3 first placing handspikes to receive the wheels when they 
touch the ground. 2, 3, 4 and 5 steady the perch while the 
limber is backed by 6. No. 1 casts off the drag-ropes, and keys 
up; the detachment then forms the order of march. No. 1 in 
line with the point of the off shaft, 2 and 3 with the axletree of 
the mortar, 4 and 5 with the centre of the perch, and 6 with the 
splinter bar. 


10-LINCH MORTAR. (NinE NUMBERS.) 


To UNLIMBER. 


Officer. No. 1. 
Unlimber. P. to unlimber. 
Li 


Right the led. 
Heare, 
Take post. 

(A. m.) Y2 
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s Prepare to unlimber.” No. 1 unkeys the pintail, 2 and 3 re- 
move the drag-shoe, 4 and 5 scotch the wheels, 2, 8, 4, 5, 6, and 7 
then stand to the perch. 

Nos. 1 and 8 each have a drag-rope ready to hook to the perch 
eye. 9 places himeelf in the shafts, 

“ Tift.” Nos. 2, 3, 4, 5, 6, 7 raise the perch carefully.* 9 moves 
the limber a few yards to the front. 

Nos. 1 and 8 come up and make fast their drag-ropes, stretch- 
ing them out to the rear on each side of the perch. 9 assists on 
the ropes. 

Ths pa is slightly raised,t the Nos. fall back on the ends 
of the ropes; the bed rises to a vertical position, and the 
mortar falls on its muzzle. When the muzzle is coming to 
the ground the detachment must hold on well, to prevent the 
mortar overturning. 

“OF wheels.” j 2, 4, 6 remove the right wheel, 3, 5, 7 the 
left; 8 and 9 remove linchpins and washers. The wheels are 

laced dish down, on their respective sides, two yards clear of the 


“ Right the bed.” The whole of the Nos. man the ropes, except 
2 and 3, who apply their handspikes under the muzzle of the 
mortar, and at the word “ Heave” from No. l, the perch is hauled 
down and the bed rests on the ground. 

Nos. 1 and 8 remove the drag-ropes, and the whole take post at 


the mortar. 
To LIMBER UP. 
Officer. No. 1. 
Limber up. Prepare to limber up. 
Lift and heave. 
On wheels, 
Limber up. 


“ Prepare to limber up.” 6 places two handspikes on the 
ground, about 6 inches in rear of the perch eye, as a fulcrum 
for the handspike of 2, who, assisted by 3, thus raises the bed 


* This must be done with care or the perch may fly up. 


t Ifthe detachment is weak when the — has been detached from the pintail, 
a drag-rope may be made fast to the perch eye, and the other end to the pintail of 
the limber, which should be run forward about four yards from the eye, then 
with drag-ropes on the drag-washers of the limber, manned by the detachment, the 
mortar can be lowered with ease on to the front of the bed ; it may be limbered up 
in the same way, and indeed it will be found the best and easiest to follow this 
method both for unlimbering and for limbering up, unless epare numbers are available. 

With the 18-inch especially, on account of its great weight, it is safest to do so. 
— — case, the drag-rope is made fast to the perch eye and axletreo bed of the 
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high enough for 4 to place his handspike under, it. This raises 
the perch sufficiently high for the to be lifted as follows :— 
2 passes a handspike under the perch to 3, double-manned by 6 
and 7 outside. 4 passes one behind them to 5, double-manned 
by 8 and 9, outside. 

Nos. 1 and 8 each make fast a drag-rope to the perch eye, 
No. 1 passing his to the front, 8 to the rear. No. 1 hauls on the 
front drag-rope. 

* Lift and heave.” The perch is raised; when the Nos. can no 
longer lift with effect, they drop off and man the ropes, at first in 
front, and as the muzzle comes to the ground in rear. 

“ On wheels.” The wheels are put on by the Nos. that took 
them off. 

“ Limber up.” 4 and 5 each place a handspike so as to scotch 
the wheels when they touch the ground. 

The perch is then hauled down by the whole of the Nos. 
except 2,3, 4 and 5, who assist with handspikes in front of the 
bed, placing their handspikes over the lower spokes of the wheels 
and under the bed and bearing down; 2, 3, 4, 5, 6, 7, steady the 
perch when horizontal, Nos. 1 and 8 cast off the drag-roper. 8 and 
9 then bring up the limber; the perch is lowered on to the pintail, 
and No. 1 keys up. 

The stores are replaced on the carriage by the Nos. that took 
them off. 

The detachment then forms the order of march as with M.L. 
guns on travelling carriages. 


13-INCH MORTAR (Nine NUMBERS). 
To UNLIMBER. 
Officer. No. 1. 
Unlimber. Prepare to unlimber. 
Limber drive on. 
Low 


er. 
Of wheels. 
Right the bed. 
Heave. 


Take post. 


The operation is conducted in the same way as with the 10-inch, 
but requires two detachments. The best mode of procedure is 
emp eE in the footnote® under the head of “To Unlimber” 
t e -An . 
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To LIMBER VP. 
Officer. No. 1. 


Limber up. — to limber up. 
ift. ` 


Tower. ; 

Fresh purchase. ] repeated 

Lift. if 

Lower. necessary. 

P i to place the jack. 
ift. 

Lower. 

Fix drag-ropes. 

Cross handspikes. 

Lift and heave. 

On wheels. 


“ Prepare to limber up”? 2, 3, 4, 5, apply their handspikes 
crosswise, under the perch, doubled manned by the same numbers 
of the-second detachment, and by 8 and 9 of both detachments; 6 
and 7 of both detachments bring up and attend to the jack and 
skidding respectively. 

«“ Tnft.” The bed. is raised, and a 6’’ x 9’’ skid on its flat placed 
under it, on each side as far to the front as practicable. 

« Lower.” The bed is lowered on to the skidding. 

“ Fresh purchase.” The same numbers apply their handspikes 
under the bed. “ Lift.” The bed is raised and the “6 x 9” turned 
on their edge and worked to the front; this is to be repeated until 
the bed is skidded close up to the axletree arms. 

“ Lower.” The bed is allowed to rest on the skidding. 

** Prepare to place the jack.” One handspike is applied horizon- 
tally under the rear horns, manned by 2 and 3 of both detachments ; 
the other under the bolt of the dragehoe chain on the perch, 
manned by 4 and 5 of both detachments. The two numbers 7 
apply a handspike on each side under the bed, the points resting 
on an oak plank, double manned by 8 and 9 of both detachments. 

“ Lift.” The bed is raised, one No. 6 places a plank, the other 
the jack on it under the centre of the bed, and as far to the front 
as possible. 

“ Lower.” The bed is lowered on to the jack, which is then 


` worked up to its full extent. 


“ Fix drag-ropes.” 8 and 9 each hook a drag-rope to the perch 
eye, and pie the ends to the front, 8 of the second detachment 
hooks na drag-rope to the perch eye and passes the end to the 
rear. 6 and 7 place a handspike vertically on each side of the 


‘mortar, between it and the sides of the bed, and make a clove 


hitch on the drag-rope round the small ends; the ends leading to 
the front are twisted together, and manned by all the Nos., 


335 


S.B. Ordnance (13-inch Mortar). 


except 2, 3, 4, 5, of both detachments; who at “ Cross handspikes” 
a under the rear horns and perch as before de- 
scribed. 


“ Tift and heave.” The bed is brought vertical, the handspike 
Nos. when they can no longer lift, falling back to the end of the 
rear drag-rope, two at a time, and holding on to prevent the mortar 
falling over to the front. “ On wheels.’ The wheels are put on 
by the same Nos. that took them off. 

‘í Limber up.” 4 and 5 each place a handspike so as to scotch 
the wheels when they touch the ground. 

The perch is then hauled down by the whole of the Nos., 
except 2, 3, 4, 5, 6, 7, who assist with handspikes at the sides 
and in front of the bed, the remaining Nos. and the second detach- 
ment hauling on the ropes. 2, 3, 4, 5, 6, 7, steady the perch 
when horizontal, Nos. 1 and 8 cast off drag-ropes. 8 and 9 then 
bring up the Jimber, and the perch eye is lowered on to the pin- 
— when No. 1 keys up the keep chain, and 2 and 3 the draught 
chain. 

The stores are replaced on the carriage by the Nos. that took 
them off, and the detachment forms the order of march. 
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Instructions in Laying Ordnance. 


Section IV.—Instruction in Laying Ordnance for 
Garrison Service. 


EXPLANATION OF TERMS. 


Before proceeding to instruct in laying, it will be necessary to 
explain everything connected with the sights and scales, also 
certain terms, such as, axis of the gun, axis of the trunnions, line 
of fire, line of sight, trajectory, range, elevation, depression, 
drift and lateral deviation, velocity, &c. 

Should it be pecessary to make use of such terms as parallel, 
right angles, horizontal, vertical, &c., they also must be explaincd. 

The definitions in gunnery will be found pages 3 and 4. 


Firting or Siours AND Margs on Hinp SIGHTS. 


The manner in which the sights are fitted to the gun should 
then be pointed out, and the marks on the sides of the bar of the 
hind sights and deflection leaves explained. 


To ADJUST THE SCALE FOR ELEVATION. 


The hind sight is raised until the mark for the required 
number of yards is in line with the top of the socket in which the 
scale slides, and clamped. 


To ADJUST THE SCALE FOR DEFLECTION. 


Deflection is given to the right or left of the zero point until 
the arrow points to the required number of minutes. The scale 
is then clamped. Deflection ia always given on that side to which 
the shot is to be thrown. 

As a practical rule each minute of deflection on the sight gives 

a difference of an inch in every 100 yards of range; thus, sup- 
posing that at a range of 2,400 yards a projectile has struck 12 
eet to the right of the object, it will be necessary to move the 
leaf 6 minutes to the left or give “six minutes’ left deflection” to 
correct the error, because 12 feet or 144 inches divided by 24 (the 
number of hundreds of yards in the range) gives 6. 
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To Lay a Gon. 


To lay a gun is to direct it in such a manner that the top of 
the notch of the hind sight, the apex of the foresight, and the 
object are in line. This is termed laying with a “ Full” sight. 

The top of the notch of the hind sight is an imaginary point 
midway between the two highest points on the sight, 

The scales having been adjusted as explained, No. 1 proceeds 
to lay the gun. 

He laces himself, bringing his eye on a level with the top of 
the hind sight, and at least one foot from it. (The larger the 
notch in the tangent scale the further should the eye be from it). 

When laying guns where it is necessary to stoop, he places 
his feet so that the body is well balanced, steadying himself by 
leaning on the gun with his arm; and giving the necessary orders 
for elevating or traversing until the gun is laid as above. 


GENERAL RULES TO BE OBSERVED. 


In laying a gun avoid putting the back of the nail on the top 
of the sight, holding the tangent scale, covering the eye with the 
hand or other peculiarity. 

Always lay as quickly as possible, as the eye will then not 
become wearied. Lay over the object in every case in the first 
instance, and depress on to it, thereby obviating error due to the 
play of the elevating screw or arc. 

When the emplacement is fitted with a graduated arc and 
the traversing platform with a pointer, the requisite angle of 
training having been ascertained, the gun can be laid by that 
means. With the 38-ton gun having the degrees of elevation 
marked on the elevating arc, this mode of giving elevation should 
be used when requisite; but it must be remembered that this is 
quadrant elevation. 

Much will depend on the Nos. who move the gun under 
direction of No. 1. With practice and intelligence they will 
readily understand when the gun is to be moved fast or slow, 
much or little; the word of command will be a guide to them. 

When comparatively loud they will work fast, when low they 
will understand that the gun is nearly on the object, and must 
be moved gently. 


SpreciraL Rutes. Fixep OBJEOTS. 


In firing at a target always lay on the most conspicuous part 
of it; this will usually be one of the edges or corners. The gun 
should always, when possible, be laid on the target itself and 
not on an imaginary point right or left of it, above or below it, 
all allowances for wind being made on the deflection scale and 
corrections in elevation on the elevating scale. 
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The wind has considerable effect in causing the shot to 
deviate to the right or left, and in increasing or reducing the 
range, especially at long ranges ; by observing its strength and 
direction before commencing practice, allowance can be approxi- 
mately made for it at the first round. 

The men should be practised whenever practicable in laying at 
such objects as troops (cavalry, artillery, and infantry) standing 
and in motion; houses, hedges, enclosures, batteries, entrench- 
ments, &., &c., as these are the targets likely to be met with 
on service. 


Movine OBJECTS. 


No man ought to be allowed to fire at a moving object unless 
he has shown an aptitude for laying guns at a standing mark. 
For beginners it will be convenient to move the object across 
the range in such a manner that the elevation may remain nearly 
the same; with skilled men the object can move obliquely across 
the range. In firing at a moving object four cases may occur, viz. 


1. The object moving directly on the battery. 

2. The object moving directly away from the battery. 

3. The object moving across the front of the battery. 

4. The object moving obliquely to the front of — 


Cases 1 and 2 speak for themselves; im cases 3 and 4, if the 
object is a vessel, the gun would be laid on the bows; if troope in 
acumen, on the head of the column. 

In firing at a moving target (6’ x 6’) in case 3, if the rate at 
which it is moving and the range are known (the latter either by 


uss of range finders as the target moves, or by ascertaining pre- 


viously the range from the battery to certain points it is likely to 
pass) either of the following plans can be adopted :—(a) the gun 
can be traversed sufficiently in front to allow of its being fired 
deliberately when the target arrives at the distance for which 
allowance has to be made; or (b) the allowance can be made on 
the deflection scale, and the gun fired as the target crosses the line 
of sight. Taking for example fire from a 9-inch gun with battering 
charge at a target moving at the rate of 7 miles an hour, and 
the range to the object it will pass 1,270 yards. The time of 
flight of the projectile at that range being 3 seconds, and the target 
moving 10 yards in that time, in case (a) by firing the gun 
when laid 11 yards in front of the target, the projectile should 
strike near its centre; in case (b) more time is afforded for 
deliberate firing, deflection being given according to the range and 
rate at which the target is moving. In the above instance 10 
yards, or 360 inches divided by 12°7 hundreds of yards of range, 
equals 28 minutes’ deflection to give on the side towards which the 
target is moving, and the gun should be fired as the target crosses 
the line of sight at the known range. 
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The above example is given with a view to drawing attention 
to the general principles involved in firing at a moving object. 
In practice the following rule will be a sufficient guide, not fakin 
into account the direction of the wind. 

Multiply the rate per hour the target is moving across the 
range by 5 for the number of minutes’ deflection to give at any 
range on the side towards which it is moving. 

f firing at a moving object from guns on travelling carriages, 
it must be remembered that even on ordinarily level ground 
moving the trail may affect the elevation. hen firing at a 
cig tear No. 1, as soon as he has adjusted his scale, must 
place himself in prolongation of the line of sight, stepping clear 
of the recoil as he gives the order “ Fire. ith guns on 
traversing platforms he jumps down from the platform, giving 
the word “ Fire” 

It is found in practice that the principal errors are those of 
elevation, arising from the fact that on laying ahead the gun is not 
truly on the line in which the object is moving. Errors in direction 
are principally due to variations caused by wind, the force of 
which should always be taken into consideration. It should be 
remembered that when firing at an object moving in the direction 
towards which the wind is blowing, less deflection is nece 
than would be given by the rule above-mentioned, and more if the 
wind is blowing in the opposite direction. 


Layne Mortars. 


Ranges of mortars are regulated by the charge. 

Mortars are marked with a notch on the muzzle ring and one 
behind the vent. If the patioen is perfectly horizontal the line 
joining these notches will mark the position of the axis of the 
mortar. If the platform is not horizontal, a line corresponding 
with the axis of the mortar, along the highest surface of it, must 
be found by means of the perpendicular. In either case the line 
should be marked in chalk, 

A mortar is correctly laid on an object when the axia of the 
mortar and the object are in the same vertical plane. 


To lay a Mortar. 


There are two cases which may arise in laying a mortar :— 

lst. When the opt can be seen from the rear of the mortar. 

2nd. When the object cannot be seen from the mortar or from 
any convenient point behind it. 

In the first case the mortar is laid on the object; in the other 
case upon two pickets called pointing rods, which are placed in 
front of the mortar in the vertical plane passing through the 
centre of the platform and the object. 
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In the second case No. 3 places the pointing rods on the parapet 
between the object and centre of the platform; No. 1 standing 
in the rear of the centre of the platform sees whether he can la 
the mortar on the pointing rods and at the same time keep it 
near the centre of the platform, if not he directs 3 to lay the 

ointing rods again on the object, but to the right or left of their 
* position as may be required; when they are satisfactorily 
placed, No. 1 sees that they are correctly in line with the object. 

The pointing rods must be perfectly upright, the front should 
be placed first. 

o. 1 has now to move the mortar until the chalk line is in 
line with the two pointing rods. Holding the plummet line with 
his right hand, a little distance above and in front of his right 
eye, he places himself in the rear of the platform so as to cover 
the pointing rods. He must then cause the mortar to be moved 
till the line marking the axis of the mortar coincides with the line 
which passes through the two pointing rods and the plummet line. 


NIGHT FIRING. 


The following expedients may be resorted to to insure accuracy 
of fire at night :— 


40-Pr. B.L. on TRAVELLING CARRIAGE. 


The gun having been properly laid during the day, the eleva- 
tion is taken by quadrant or clinometer, and a batten nailed to the 
platform, inside each wheel, parallel to the line of fire, two short 
pieces being nailed in like manner on either side of the trail. 


Guns on STANDING CARRIAGES. 


With a gun mounted on a standing carriage a long batten 
should be used, against which the trucks a one side of —— 
should bear. 

It may also facilitate the laying of a gun at night, if corres- 
ponding points on the carriage and platform are marked with 
chalk, also the trunnions, coins, elevating screw, and carriage, after 
the gun has been laid by day. The apex of the foresight should 
also be made as definite as possible. 

At night the carriage is brought into the same position by 
means of the battens, and the elevation, which had been previously 
ascertained by day, given by quadrant or clinometer, or by the 
marks previously made. 

Lanterns must be used for the service of the guns at night. 
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Guns ON TRAVERSING PLATFORMS. 


With wooden — —— platforms the racers would be marked; 
with iron ones fitted witb pointers -and graduated arcs on the 
ground platforms, these would be utilised. 


To Jupes DISTANCES. 


As it is evident that the distance should be known in order to 
determine the required elevation and length of fuze, too much 
pains cannot be taken in instructing men to ascertain distances 
correctly. 

In all positions there are many objects, the ranges of which are 
known, men may therefore be constantly exercised in judging 
distances. 

Range finders will be generally introduced into the service; 
they should not be allowed to serve as an excuse for not teaching 
men to be quick at judging distances, but should rather assist the 
instruction. Cases may arise where minutes may be of immense 
importance, and a readily guessed range of great use. Accident 
might also disarrange the instruments, and without knowledge 
much time and ammunition be wasted. 

Ground is most deceptive, and the apparent distance varies 
— * light, &c., and very little can in reality be ascertained by a 

shot, 


To OBTAIN THE LINE OF FIRE FROM GUNS MOUNTED ON LAND 
FRONTS, THE OBJECT BEING INVISIBLE FROM THE BATTERY. 


This is explained under the head of “Siege Artillery,” 
page 120. 


HYDRO-CLINOMETER FOR ASCERTAINING. 
RANGES FROM ELEVATED COAST BATTERIES, 


INSTRUCTIONS FOR USING THE Hypro-CLINOMETER. 
CAUTION. 


1. Do not attempt to remove any of the screws, &c. 

2. Do not remove the glasses of the telescope, but simply wipe 
off the dust with a soft pocket handkerchief. 

3. Do not attempt to clean the brass work with brick-dust or 
oil; simply wipe with a soft rag. 
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OPERATION. 


1. On removing the instrument from the box, hold it in a 
vertical position until the fluid has all drained out of the tube into 
the reservoir, slightly shaking to stir up the colouring matter. 

2. Raise the brass arm vertical. 

3. Place the reservoir end of the instrument (the end with 
brass plate) into the groove in front part of the box. 

4. Place the screw found on the reverse side of the instrument 
into the slot of the brass arm, drop on the spring washer and 
clamp by means of the thumb screw. 

5. Remove the cap of the telescope, and draw out the eye 
piece gradually, until the cross wires are distinctly visible. 

6 Push out the object glass by means of the little brass 
handle on the right front of the telescope, until any distant object 
is brought into sharp focus. 

The instrument is now ready for use, either with a range 
ecale adapted to the battery, or by means of the angle of depres- 
sion scale in conjunction with the calculating scale. 

Ist, With a range scale.—Place the box on any moderately 
level place, on the parapet, or in two shot boxes placed across the 
side pieces of a traversing platform, and direct the telescope in 
line with the object by moving the case in the required direction ; 
now hold the small end of the instrument in the left hand, and un- 
screw the thumb screw with the right; raise or lower the left 
hand, as the case may be, until the intersection of the cross hairs 
of the telescope are slightly below the object, and clamp with the 
thumb screw. By drawing the brass arm towards the observer, a 
siow motion will be given to the telescope, and the intersection of 
the cross wires brought exactly on to the water line of the object. 

The position of the upper part of the fluid will indicate the 


range. 
2nd. Using the depression scale in conjunction with the calculating 
scales. 
Proceed as before to lay the telescope, when the upper part of 
the fluid will indicate the angle of depression in degrees and 


minutes. 
The calculating scale has threerows of figures engraved upon it:— 


The upper representing height of battery in feet. 

The centre representing angles of on 

The lower representing range in yards. 

The centre scale is moveable, and has engraved at one end an 

4. To find the range, slide out the centre scale, until the line 
representing the depression is opposite the line — the 
height of the battery. The number of yards on the lower scale 
opposite the 4\ will be the range or distance from the instrument 
to the object. 
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Thus suppose for example :— 


The angle of depression sh .. 230 
Height of battery .. si .. 130 feet 


Slide centre scale out until the line 2° 30’ is opposite the line 
130 on upper scale. The number of yards opposite the arrow is 
1,000, which is the required range. 


To MAKE A SCALE ror ANY BATTERY. 


Draw cut the centre scale until the arrow is successively op- 
posite the numbers 500, 600, &c., &c., and note the corresponding 
ae of depression on the centre scale opposite the height of the 

ttery. 

Place a plain strip of wood exactly over the one in the in- 
strument engraved with angles of depression; mark the angles 
noted, and complete scale in the usual manner. 

Thus suppose the height 130 feet :— 


The angle opposite 130 feet.. 500 yards = 4° 57’ 
When the arrow is at .. 600 , = 4°10’ 
» 9 ee 700 ” = 3 32’ 


Now place the plain slip of wood exactly over the depression 
scale, and make marks at 4° 57’, 4° 10’, 3° 32’, &c., &c. 

Complete the scale, lettering these respective marks, 500, 600, 
700 yards, &c., &c. 

hould it be necessary at any time to remove the glasses from 
the telescope, the angle of depression of some well defined object 
about 2,000 yards distant should be noted. 

When the lenses have been replaced, test to see if the same 
angle is read off. 

Any slight error (arising probably from not screwing up the 
object glass) may be corrected by turning the capstan headed 
screws on the body of the telescope in the same manner as for a 
theodolite. 

It would be as well, on the receipt of an instrument at a 
station, to take a memorandum of the angle of depression of some 
fixed object, so that in the event of any accident happening it may 
be easily readjusted. : 
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CORDAGE. 


A certain proportion of fibres of hemp twisted together form 
a yarn, and a number of yarns form a strand. Three strands 
twisted together form a rope. The size of the rope depends 
upon the number of yarns contained in it. The circumference 
of a rope expressed in inches denotes its size. 

Rope is issued either white or tarred, the latter being most 
gerviceable when liable to be exposed to wet, the former when not 
so exposed. J is known as hawser, shroud-laid or cable-laid. 
That made in H.M.’s Dockyards is distinguished by a coloured 
thread running through each strand. 

A hawser consists of three strands, and is laid up right- 
handed, or what is termed “ with the sun.” Fig. 1. 


* Not including , crab capstans, iron crabs, jacks, sling wagons, sling cart, 
platform wagon, trench cart, and hand cart, for which see Part VII., page 463. 
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Fig. 1. 


Shroud-laid rope consists of four strands, laid up “with the 
sun.” Fig. 2. 


Fig. 2. 


(A. M.) 2 
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_ Cable-laid rope is nine-stranded, laid up “against the sun.” 


Fig. 3. 


Fig. 8. 


TABLE OF CORDAGE. 


The following Table shows the different natures of cordage 
most commonly used in the Artillery Service :— 


TABLE OF HAWSERLAID CORDAGE, WHITE OR TARRED. 


Safe Working Load. 
Circumference in Inchos. — 0 — Use. 
New. | Worn. 


to 
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White (only) 
White or tarred, 
n» 
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TABLE or Ropes. 


A List of Service Tackles is given at page 403, and of 
Service Slings at page 487. 


Description. Size. | Length. Remarks. 

Ropes, Drag, heavy | 3 in. ..| 5 fms. sé ..| White. 

p Preventor 3} in...| 30 to 40 ft. .. ..| White. 

»  Parbuckling | 44 in... | 12, 15, and 18 fms...| Tarred. 

— 6 in... 18 fms. a ..| White. 

» "Gasket ..| 3} in...| 24 fms. * +» | Tarred (Crab-capstan). 

* ss .! 3¢ in... — White (Gibraltar gyn). 

= na 6 in. ..| 3 fms. aè ..| White (Iron Crab). 

» Lashing 2} in...! 5 fms. ss ..| Tarred. 

Be 4 1¢ in... | 3 fms. ie ..| White. 


There are also three smaller descriptions of cordage, viz., 
marline, hambro’ line, and spun yarn. 

Marline consists of two twisted yarns of fine hemp twisted 
together. i 

Hambro’ line is composed of four slightly twisted yaras of 
coarse hemp twisted together, forming three strands, which are 
also twisted together. 

pon yarn consists of four slightly twisted yarns of coarse 
tarred hemp twisted together. 

New rope is made up in coils of about 113 fathoms each. 

Marline and hambro line in skeins, and spun yarn in lbs. 

Rope is coiled from left to right, or “ with the sun.” 

Coils of rope should be uncoiled and stretched in the manner 
described at page 428: the time occupied in so doing will be more 
than repaid in subsequent operations by the freedom from twist 
of ropes that have been so treated. Small ropes may be stretched 
by hand; one end being made fast, the other ia hauled on, and 
the rope allowed to turn in the hands. Rope when wet shrinks, 
and rope thoroughly saturated is less strong than the same 
rope dry. Ropes of Italian or Russian hemp may loge one-third 
of their strength if soaked for, say, 72 hours. 

A practical rule for finding the weight of a rope is to multiply 
the square of the circumference in inches by the length in fathoms, 
and divide by 480 for the weight in hundredweights. 

A rough rule for calculating the working strain of a new rope, 
is to square the circumference, and divide by seven for the strain 
in tons; with rope much worn it would be advisable to divide it 
by eight. 

bad rym, eg gaa a 


the rope they are intended to 
(à. M.) 22 
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No reliance should be placed on rope which is “stranded,” that 
is, one strand being made to bear the whole weight from unequal 
aeons A “stranded” rope presents an unusually uneven sur 


In hauling on ropes, the men should plant their feet firmly on 
the ground, and haul together. Easing off should invariably be 


done gradually, hand over hand, that is, the rope should not be 
allowed to slip through the hand. 


WIRE ROPE. 


Wire ropes are frequently used for the guys of sheers; the 
following table gives the wor ing load and breaking strain of some 
natures most commonly met with. 


TABLE OF RovunpD ROPES oF IRON AND STEEL WIRE. 


Iron Wire. 


Circum- | lbs. Weight 
erence per Working 
Inches. Fathom. Load. 


WHIPPING. 


Zo Whip a Rope 


is to tie a piece of twine round the end to prevent it from un- 
twisting an paste’ fu 

Take a piece of twine about 2 or 3 feet long, according to the 
size of the rope, and place it as in Fig. 4, one end a lying to the 
right, the other & along the rope to the left. 
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Fig. 4. 


Wind the part c d f tightly round the end of the rope, and the 
two ends of the whipping twine a and b, the requisite number 
of times. Fig. 5. 


_ Then, by heaving on the ends of the twine a and b the whip- 
ping is tautened up and completed. Fig. 6. 


SEIZING. 


To Seize a Rope 


is to connect two parts together with lashing. 

Take a piece of spun yarn, and double it; pass the bight from 
right to left under both parts of the rope to be seized, then pass 
the ends of the yarn through the bight, and haul taut. Separate 
the ends, and pass them round in contrary directions, making fast 
with a reef knot after as many turns have been taken as is neces- 
sary. Figs. 7 and 8. 
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Fig. 7, Fig. 8. 
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Movsīxa a Hoox 

is to seize the point and back of the hook, in order to prevent its 
disengaging itself from anything to which it may be hooked; the 
returns of the spun yarn are brought together close to the inside 
of the point of the hook, by two or three turns being taken with 
the ends in opposite directions round all the returns and secured 
by a reef knot. Fig. 9. 

The hooks of all blocks, on which a variable strain is brought, 
or which have not frequently to be shifted, should be moused. 


Fig. 9. 


Porntina. 

To point a rope is to taper the ends so that they can more 

easily enter a hole or block. 

he end is unlaid or untwisted, and some of the centre yarns 
cut out; the outside yarns are then wove so as to form a casing 
about the diminished part, and the point whipped so as to pre- 
vent it from being untwisted. This is performed in the following 
manner :— 

Pass a — seizing round the part of the rope at which 
it is intended the pointing should commence, Fig. 10, then untwist 
the strands as far as this part, and separate all the yarns; from the 
inside part of the rope take out as many yarns as are necessary, 
cutting or scraping them off gradually to a point, so that they 
appear as in Fig. 11. The remaining or outside yarns, 12 per 
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inch of rope’s circumference, are then to be untwisted, and nettles 
made, which is done by dividing each yarn into two and twisting 
them up, Fig. 12. Then lay one half of the nettles, 1, 1, 1, }, 
down upon the scraped past of the rope, and the other half, 2, 2, 
2, 2, back upon the rope, Fig. 13. Next take a length of waxed 
twine, and pass three turns of it very taut round between the 
nettles, jamming them with a hitch, so as to bind nettles 1, 1, 1, 
to the scraped part of the rope, and leave the nettles 2, 2, 2, 
free, Fig. 13. Then lay the nettles 1, 1,1, backward on the rope, 
and 2, 2, 2, forward on the scraped part, and pass the twine as 
before, binding the nettles 2, 2, 2, and leaving 1, 1, 1, free Fig. 
14; then lay 2, 2, 2, back on the rope, and bring 1, 1, 1, forward, 
and proceed as before detailed. The ends may be whipped with 
twine, or the nettles hitched over the warp and hauled taut; and 
* rope, when properly pointed and finished, will appear as at 
ig. 15. 
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SPLICING. 


To splice a rope is to join the two ends together, or to unite 
the end to any part. thereof, by interweaving the strands in a 
regular manner. 


Short Splice.—This splice is used in cables, slings, block straps, 
and all ropes which are not intended to run through blocks. To 
make it, it is necessary to untwist the ends of two ropes, a, b, 
Fig. 16, for a convenient length; and having placed each of the 
strands of one (1, 2, 3) opposite to and in the interval between 
the strands of the other (4, 5, 6), to draw them close together, 
and then to interweave the-strands of one into the alternate 
strands of the other, by penetrating the latter with a marline- 
apike or other pointed instrument. 


Having untwisted the ends of two ropes, a, b, Fig. 16, place 
the strand 1 of the rope a between the strands 4 and 6 of the 
rope b, the strand 2 of a between the strands 6 and 5 of b, and 
the strand 3 of a between the strands 5 and 4 of 3, and bring 
the strands of both ropes as close together as possible. 
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Then take the opened strand 1, pass it over the strand 4 of the 
twisted part of b, and by means of a marlinespike raise the 
strand 5 of the same twisted part of 6, and pass the end of 1 
through it, and haul close up. Fig. 17. 


The strand 3 is then to be over the strand 5, and by 
means of a marlinespike passed under the strand 6 of the twisted 
part of 5, and hauled close up. Fig. 18. 


Lastly, the strand 2 is to be passed over the strand 6, and 
under the strand 4 of the twisted part of &. Fig. 19. 
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The two ends of the ropes are then to be havled in contrary 
directions, strand by strand, in order to make the first part of 
the operation of splicing as firm as possible. 

e strands 4, 5, and 6 of the rope 5 are then to be worked 
into the strands 1, 2, and 3 of the rope a, in the same manner as 
already described—-viz., the strand 4 to be passed over 1 and under 
2; the strand 6 over 2 and under 3; and the strand 5 over 3 and 
under 1; the whole of the strands being hauled through to make 
the splice as tight as possible. ‘ 

‘The ends 1, 2, and 3 are then to be passed a second time 
through the strands 4, 5, and 6 of b. The strands will now have 
been thrice interwoven with each other; with ordinary ropes 
twice is found sufficient ; should it, however, be wished to make 
the splice more secure, the operation may be continued as far as 


may be judged necessary. Fig. 20. 
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The strands are always to be hauled well through, and beaten 
with the marlinespike or a mallet, that the splice may be firm 
and not draw, and when completed the ends of the strands cut off 
close to the rope. 


In large ropes, such as gun slings, much more of the rope, in 
roportion to the splice, must be unstranded than in smaller ropes, 
from the difficulty of hauling the strands sufficiently taut by hand. 


Eye Splice.—The eyesplice forms a sort of eye or circle ona 
rope, and is also used for splicing in thimbles. It is made on the 
same principle as the short splice. The strands are untwisted as 
far as may be judged necessary, and their ends thrust through 
the three strands in that part of the rope whereon the splice is 
to be formed ; and passing over the second strand, they are thrust 
through the third, and so on until the splice is completed to the 
length required, Fig. 23. 


The part a of the rope which has been untwisted is to be laid 
on the part b of the twisted rope where the splice is to come, 
Fig. 21; the strand 2 of the untwisted part a is then to be 

assed to the right under the strand 4 of the twisted part b, 
fi . 22; the strand 1 of a to be also passed to the right over 4 
and under 5 of 5. The strand 3, however, is to be passed to the 
left over 6, and then to the right, but under the same strand 6 of 
b; all the strands to be hauled taut. 
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It was necessary to pass the strand 3 in the manner above 
described, in order to bring the strands out the same way, which 
brings them into the same situation as in the short splice; the 
operation is then to be continued as in that splice, and for such a 
length as may be necessary. 


Flemish Eye.—Take the end of a rope and unlay one strand, 
Fig. 24; form the eye, Fig. 25; filling up the intervals with the 
strand a until it returns and lies andes the eye. The ends are 
then scraped down, tapered, and served with spun yarn. 


857 


_ Material and Appliances. 


Splice.—A long splice is made to join ropes intended to 
ran through a block. It occupies a greater extent of the rope 
than the short splice, but, by the three joinings being fixed at a 

ater distance from each other, the increase of bulk is divided; 
* it is much neater and smoother than the short splice. One 
end of each rope is opened to a convenient length, and placed 
close together regularly, one strand between the other, asin the 
short splice. Fig. 26. 


One strand, No. 4, of b rope is then unlaid, and the opposite 
strand, No. 1, of the rope a laid up its interval, continuing to 
unlay No. 4 as No. 1 advances, and as far as may be judged 
necessary ; the rope will then appear as Fig. 27. 

The strand No, 2 of rope a is then to be unlaid, and the strand 
No. 5 of the rope d laid up its interval, in the same manner as the 
former. Fig. 28. 


The strand No.6 of b rope is then to be unlaid, and the strand 
No. 3 of the rope a laid up its interval, but only half as far up as 
the part where 1 and 4 meet: after these three operations the rope 
will appear as in Fig. 29. 
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Fig. 29. 


PART V. 


PART V. 360 
Material and Appliances. 


3 
S A 
* 
ie 
4 
G 
$3 
* 
3 
* 


861 


Material and Appliances. 


SERVING. 


To serve a rope is to wind line or small rope round it by means 
of a serving mallet, to prevent it from being chafed. 

The rope is stretched taut, and the line being wound up 
into a ball, two or more turns are taken from it round the 
rope. The serving mallet is then placcd on the rope, and two 

my Or more returns are passed 
round the rope and mallet 
and round the handle; the 
mallet is then turned, while 
another person passes the ball 
round the rope, which leaves 
the yarn on the rope, and 
draws it tight, Fig. 35. 


Fig. 35. 


(A. BI.) 2A 
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PaRCELLING. 

To parcel a rope is to put round it canvas, well daubed with 

tar and bound with spun yarn, to protect it from chafing. 
KNorrine. 

The following are the knots generally used; some are suffi- 
ciently explained by the diagrams alone, others are described in 
detail :— 

Thumb or Overhand Knot.—Fig. 36. 

Fig. 36. 


Use.—To prevent the running end of a fall passing through 
the sheaves of a block, &c. 


Figure-of-eight Knot.—Fig. 37. 
Fig. 37. 


Use.—Same as Thumb Knot, Fig. 36. 
Reef Knot, Figs. 38, 39. 


Use.—Joining two ends of rope or chain together. 
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Draw Knot,—Figs, 40, 41. 
Fig. 40. 


Use.—Joining two ends of rope together, when it may be 
required to cast them loose at once. 
Running Knot.— Figs. 42, 43. 
Fig. 42. 


Use.—To form a loop that will draw taut round an object. 

Single Bowline Knot.—Take the end of the rope in the right 
hand, back up, the end towards the left; then lay hold of the rope 
with the left hand, back down, about 4 feet from the end, forming 
a bight in the rope towards the body; lay the end of the rope in 
the right hand, in front of and over the portion of rope in the 
left hand: with the forefinger and thumb of the right hand lay 
hold of both returns of the rope, and by a turn of the right wrist 

(4. M.) 2a2 
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form the eye shown in Fig. 44; holding the eye at c with the 
left hand, pass the end a under the standing part of the rope b, 
bring it up and then down through the eye as shown in Fig. 45; 
the knot when drawn tight appears as in Fig. 46. 

Fig. 44. Fig. 45. Fig. 46. 


Ree 


Use.—To form a loop at the end of a rope which will not run 
up, or tauten. 

Running Bowline Knot is commenced in the same way as the 
— bowline only, the bight is made so as to be away from the 
body and the standing end towards it; pass the end in the right 
hand under the standing end, take a turn round it, and make a 
pry knot on itself, just in front of the hands, as shown in 

ig. 47. 


Use.—To form a loop at the end of a rope which will readily 
tauten up. i 
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Single Wall Knot.—To make it, unlay the end of a rope,* 
Figs. 48 and 49, and with the strand a forma bight holding it 
down on the side of the rope at 5, passing the next strand c round 
the strand a, the end of the strand d round the strand c, and 
through the bight which was made at first by the strand a; then 
haul them rather taut, and the knot will appear like Fig. 50. 
When quite taut the top will appear as in Fig. 51. 

Use.—This knot is used in the shroud knot, and in the wall 
and crown knot. 


Fig. 48. Fig. 49. 


Fig. 51. 


aaa a aa —— —————————— 


® It is advisable, whenever a is untwisted, to “ seizo” it just belo k 
is unlaid, and also to whip the kaot the strands, J w where it 
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Crowning Wall Knot.—To crown the single wall knot is to lay 
one of the ends, a, over the top of the knot, Fig. 52; lay the 
second, 4, over it, and the third, c, over 4, and through the bight 
a; haul them taut, and the knot will appear like Fig. 53. 


Fig. 52. Fig. 53. 


The double wall and double crown knots are easily made from 
the above, the ends being previously whipped, Figs. 54 to 60. 
These knots are generally used to prevent the end of a rope from 


slipping through an eye. 


Fig. 65. Fig. 56. 
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Fig. 59. Fig. 60. 


* 4 


Use.—To form a knot at the end of lever and other ropes. 


Single Diamond Knot.—This knot is made by unlaying the end 
of a hawser-laid rope for a considerable length, Fig. 61, and with 
the strands forming three bights down its sides, holding them fast ; 
the end of the strand a is placed over the strand b, and through 
the bight of the strand c, as represented in Fig. 62; the strand 
b is put over the strand c, and through the bight formed by the 
strand a, re r and the end c over a, and through the bight of 
b, Fig. 64; haul these taut, lay the rope up again, and the knot 
will appear like Fig. 65. 


Fig. 61, Fig. 62. 


e Z e 
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Fig. 65. 


Use.—To form a knot on a rope to keep the hand from slipping. 


Matthew Walker's Knot.—This somewhat resembles a wall knot. 


Fig. 67. Fig. 69. 


— 
— 
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a 
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Unstrand for a length in proportion to its size a three-stranded 
rope, and call the strands 1, 2, and 3, Fig. 66; then strand No. 1 
is to be passed round the rope, below the other strands, and through 
its own bight. No. 2 strand is then to be passed round the rope, 
through the bight of No. 1, and then through its own bight, 
Fig. 67. No. 3 is then to be passed round the rope, and through 
the bights of 1 and 2, and then through its own bight, Fig. 68; 
then haul taut, Fig. 69. 


Use.—Same as Diamond Knot, Fig. 65. 


Drag Rope Knot.—Figs. 70, 71, 72. 


Fig. 70. 


Fig. 71. 


PART V. 370 


Use.—Attaching handspikes to drag or parbuckle ropes in order 
to man and heave on them. 
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Man Harness Knot.—F igs. 78, 74, 75, 76. 
Fig. 78. 


Fig. 74. 


z ` 
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Fig. 75. 


Fig. 76. 


Use.—F or convenience in heaving on drag ropes. 


Woolding or Packing Stick Knot.—It is difficult sometimes to 
secure a load on a carriage so firmly that it may travel without 
loosening. The lashing ropes may be hauled taut by means of a 


woolder or stick about 2} feet long, its length depending upon 
circumstances. 
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If the ends of the rope which secure the load have not been 
made fast, make a loop, 6, on one end of the rope, and pass the 
rope round the load. Bring the other end, a, through the loop, 
through which also pass the woolder, Fig. 77; then take two turns 
with the running end a under the stick, and between it and the 
rope surrounding the load, Fig. 78. Then turn the woolder round 
in a direction contrary to that in which the end a was turned, 
until the load is firmly secured, and lash it to the rope going 
round the load, or to any other convenient place. | 
Fig. 77. Fig. 78. | 


If both ends of the rope are fastened, a drag rope knot or lever 
hitch may be used, Figs. 79, 80, 81, the woolder being twisted 
round, and secured as before detailed. 


Fig. 79. Fig. 80. Fig. 81. 


Use.—For tautening lashings. ; 
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Shroud Knot.—This knot is useful for learn two ropes 
together, and does not require so much of the rope to be unstranded 
as a splice. 


The two ends are opened, more or less, according to the size 
of the rope, and Faterlanad one with the other, as for splicing, 
Fig. 82; a single wall knot is then made on each end, round 
the standing part of the opposite rope, Fig. 83; the ends are 
then laid in the intervals between the strands, and served over 
with spun yarn, Fig, 84. 


Fig. 82. 


Use.—Instead of a short splice, being more easily and rapidly 
made. 


BENDING. 


Bending ropes together consists in uniting them in such a 
manner that, whilst they bite more readily, they can also be 
separated more easily than when knotted. 


Single Bend.— Pass the end a, Fig. 85, of the rope b under 
and through the bite of the other rope, c d, then under and round 
both parts of the rope c d, over the bight of the same, but under 
the standing part of its own rope b; then draw the ropes together, 
and the knot will appear as at Fig. 86. 
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Fig. 86. 


Use.—Joining two ropes or securing a rope through an eye 
splice. 


When two heavy ropes are bent together on which there will 
be a t strain, a small piece of wood or the helve of a maul 
should be placed in the bend, so that it may be knocked out 

revious to — and thus a place left for the point of a 
ever to prize the bends apart. 


Double Bend.—An addition is made when a small rope is bent 
on to a larger by passing the end a a second time round the bight 
of the rope, and bringing it again under the standing part, b. 
Figs. 87, 88. 


Fig. 87. Fig. 88. 


Use.— Same as single bend, but specially applicable in bending 
a small rope on to a larger one. 
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Carrick Bend.—Lay the end, a, of a hawser or chain, a b, 
underneath its standing part, as in Fig. 89, then working round 
with another, c d, lay its end under both parts of the eye formed 
by a b, and parallel to the which is uppermost. Then bring 
it alternately over and under the parts of ab and itself till it 
arrives at the point c, Fig. 90, and haul taut. 


Fig. 89. 


b a 


Use.—Bending two heavy hawsers — By seizing back 
n 


the loose ends with spun yarn, this bend may be kept from ever 
tautening up to an extent which would cause it to jam or be hard 
to cast loose. 


376 


PART V. 


Material and Appliances. 


"yt AVG ouop auarxo 70313 v 07} doop 
oy} 3v qaud 0} Aoudpua) oy} pur ‘paut;qo Buraq sovjins Zuiauoq sou ‘posvasout ApoSavy sı puaq oy3 Jo y}3uə14s 044 
sayoply JPVY OY} Suryvur a10j}9q 13470 Əy} JO doo] əy} yBnoazy3 odor ouo yya uang — v Suyu} Aq—g'n 
«Med 848 ,, v oxuut 0} pidu 00} Zuioq sadox Aavay ‘goojq B yoo 
0} yərya ozur odoa Lavay v jo puə əy} 4 doop v Zuruoz 104 10 ‘104}090} sIəsmuy Aavay om} Surpuag—'əs N 


odanoos O1OUL Sutruojsu} Iy} IVU aasavij YORO UO SIYIFIY JTVY OALT, 
16 ‘Stq ‘Aem owes q} ur payo}ty pus 4qsIq əy} Yonosry passed 
fq osAvij JOYJOUY jo pua əy} pur puv f ‘sajd om} ur pozios puə dy} YA YM JP B 8i Pua uasmDzT 


377 
Material and Appliances. 
Fisherman’s Bend.—With an end of the rope take two turns 


round a spar, Fig. 92, then a half hitch round the standing part 
b, and under the turn a, then another half hitch round the stand- 


ing part b. 


Fig. 92. 


Use.—Principally for making fast to anchors or iron rings. 


HITCHES. 


Hitches may be described as overlaying a part of a rope with 
itself in such a manner that a loop or loops are formed to jam on 
each other. 

Half Hitch—Is made by passing the running end, a, of a rope 
round the — part, b, bringing it up through the bight c, it 
may be seized to the standing part at d, Fig. 93. 

Two half Hitches—Fig. 94; after making the first half hitch, 
make a second in the same manner, and seize if necessary as 
before. 

Fig. 93. Fig. 94. 


Use.—Making fast a rope end to an object. 
(A. m.) 
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Clove Hitch.—Two loops or bights, d, e, Fig. 95, are made, 
and the right placed over the left, as at Fig. 96, and used as in 
Fig. 97, and hauled close. 


Fig. 96. 


Should the hitch be required round an object, over which it 
would be impossible to pass the loop, then the running end a, 
Fig. 98, is passed round the object, and brought up on the left 
side of the standing end b, again passed round the object at d, in 
the same direction, and brought up under itself at c, Figs. 98 


and 99; both ends are then hauled taut, and the knot closed as 
at Fig. 100, 
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Fig. 99. Fig. 100. 


Use.—Making fast the bight of a rope. 


Timber Hitch—Is made by passing the end of a rope round 
a spar or piece of timber, Fig. 101, leading it round the standing 
part, and passing several turns round itself, then hauling taut. 

A strap should always be made use of, when a cutting strain 
is likely to come on a rope by making fast with itself. 


Fig. 101. 


Use,—Making fast to beams, &. 


Stopper Hitch.—The rope or stopper is passed twice round 
the rope having the strain or to be , the end coming 
off below. It is then laid across its own standing part towards the 
direction of the strain, and turns taken in the opposite direction 
above and seized. 

(A. M.) 2 B2 
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Fig. 102. 


Use.—To transfer the strain from one rope to another. 

N.B.—If the two first turns at c be applied so as to be at 
right angles to the “lay ” of the other rope, and the remainder of 
the turns to lie with the lay, the holding power of the hitch will 
be materially increased. 
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Single Blackwall Hitch—Is made by putting the bight of a 
rope over the hook of a tackle, &c., as represented by Fig. 103, 
letting the part b rest upon it, and the end a be jammed by the 
standing part of the cross.* 


If the loose end, a, is seized down to b, the hitch is rendered 
very secure. 


Fig. 108. 


Use.—Securing a tackle to a rope. 


® This is liable to slip, and is never to be used where a slip would cause damage, 
either from a loss of strain or when the rope becomes wet, and is only applicable tọ 
ropes of 2} inches and upwards, 
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— — — — — — — — — — — — 
The Double Blackwall hitch is much more secure than that last 
described. It is made as follows :— 


Fig. 104. 


Place the rope, near its end, against the hook of the block at 
a Ge. 104), cross the returns at 4, and again at c; if seized at 
d, additional security is obtained. 
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Packing Hitch.—For shortening slings. 


Lay the bight under or over both parts, which will divide it 
into two loops; turn each of them the same way over several 


times, bring them together, and hook the tackle through both, 
Figs. 105, 106. 


Magnus Hitch—Is made by passing the end of a rope twice 
round a spar c, Fig. 107, then bringing it before the standing part 
b, passing it again round the spar at d, and up through the bight 
which it made, the end part being jammed by the bight e, Fig. 108. 


Use.—For making fast to round spars. 


Fig. 107. Fig. 108. 


Rolling Hitch—With the end, a, of a rope, Fig. 109, take two 
turns over the spar, at c, then pass two half-hitches round the 
standing part b, and tauten them, or if the rope is very stiff the 
end may te seized as shown in Fig. 109. ? 


This is a very good hitch, and always easy to cast off. 
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Use.— -Making fast a rope end round an object. 


Lever Hitch.—Similar to the drag-rope knot or woolding stick 
hitch, and is used for tightening ropes, but inatead of turning the 
woolding stick round, it is salad on the principle of the lever, 
Fig. 110. (See Fig. 81.) 


Fig. 110. 


Use.—Tightening ropes. 


In lashing on, for example, the ammunition box 4, Fig. 110, to 
the carriage a, to tighten the rope a drag-rope hitch, c, is made, 
and the lever passed into it, one end being made to rest against 
any spot below the handle. After heaving the lever down, should 
the rope not be sufficiently tight, a fresh purchase must be taken. 

Sheep Shank.—Serves to shorten a rope without cutting it; it 
may be immediately undone, and the rope not injured, Figs. 111, 
112, 
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Fig. 111. 


Fig. 112. 


— 
— t 

= ` ~nno — 

— — — — — — — 


The part of the rope it is intended to shorten, is divided into 
three equal portions laid parallel to each other: a half hitch is to 
he made in each of the outer parts, as represented in the figures, 
observing that that part of the hitch or loop which leads to and 
communicates with the running ends of the rope is to be inside, 


as is represented in Fig. 112, where the knot appears completed 
and drawn close. 


Catspaw.—T wo loops made on a rope, in order to hook a tackle 
on. 
Take one part of a rope, a, Fig. 113, in the right hand, and 
lay it over the standing part, 5, held in the left, which will form 
the bight c; both parts are then held together at the crossing d, 
by the left hand, the middle part, c, of the bight is then taken 
with the right hand, the thumb under, and the fingers above, and 
turned over from you, laying it on the crossing d. Two equal 
bights, e and f, will now be formed, which are to be taken firmly, 
one in each hand, Fig. 114, and turned over upwards, rollin 
them along the standing part 5, (which is to be kept taut,) and 
towards the running p, a, Figs. 115,116. They must be rolled 
or turned round, until the — part, b, has gone thrice round 
them, Fig. 116, and they will be equal in length; the middle 


— of each bight are then to be brought t er, and a tackle 
ooked to them, Fig. 117. — 
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Fig. 113. Fig. 114. 


al, 


we 
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CLINCHES. 


— is a method of fastening large ropes by a knot and 
seizings, and is used for the breechings .of guns, attaching the 
standing end of the fall to the block in tackles, &c. 

Inside Clinch is made ssing one end of the rope through 
the object, leading it round the standing part, through the bight, 
forming a circle; two seizings are then put on the circle, and the 
whole will appear as Fig. 118. The clinch for tackle has generally 
only one seizing, Fig. 119. 


Fig. 119. 


PARBUCKLE ROPES. 


The * used for parbuckling guns are 44-inch tarred, with 
a hook spliced into one end, 18, 15, and 12 fathoms in length, 


and the 6-inch parbuckle rope (white) 18 fathoms long. 
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Drac Ropes. 


` Drag ropes are of two natures, heavy, which are of 3-inch white 
rope 5 fathoms long, and light, of 2-inch white rope 24 fathoms 
long, for field service. A hook is spliced into one end of each. 
They are principally used for hooking to artillery carriages for 
manual draught, ar may be used as found necessary. 


STRAPS, SELVAGEES, GASKETS, AND STOPPERS. 


Straps—Are usually made of rope, the ends of which are either 
spliced or secured together; they are used for passing round any- 
thing to be moved by rope or tackle, the hook being passed through 
the bight at both ends, or one after it has been passed through 
the other. 

Selvagees—Are formed of returns of spun yarn turned into a 
circular form and bound together. They are used for the purpose 
of attaching the hook of a tackle, the selvagee being — round 
the object and the tackle hooked to the bights. 


They are made in the following manner :—Plant two pickets or 
pins at a distance from each other, equal to the intended length of 
the selvagee. -Pass or wind returns of spun yarn round them 
until the selvagee is sufficiently thick for the purpose intended ; 
then bind them together with the running end of the spun yarn 
hitched round them, each half hitch being at the distance of an 
inch, more or less, Figs. 120 to 123. 


Fig. 120. 


Fig. 121, 
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Fig. 122. 


A better plan is to knot each of the half hitches by passing 
the running end from the front through the loop, Figs. 123, 124. 


Fig. 128. 


PARTRV. 
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Fig. 124, 


To apply a selvagee to a rope, lay the middle part of the 
selvagee over the rope, as in Fig. 125; then bring both bights 
under and round the rope in opposite directions, passing the bight 
a through the bight b, or the bight 5 through the bight a, as it 
may happen, Fig. 126; bring both bights together, and place the 
hook in them, Fig. 127; then haul or ease off as the case ma 
require, Fig. 128. The ng being very pliable, there ig 

at friction between it and the rope it is applied to, still it 
should be used with caution coches mest when the latter is small 
or smooth), and never, when the selvagee slipping would be liable 
to cause an accident, or injury to material. 

A gasket put on with a stopper hitch is much safer; in this 
ar the block is hooked into the eye at the thick end of the 
gasket. 


Fig. 128. 


Fig. 127. 


Fig. 126. 


Pig. 125. 
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TABLE OF SELVAGEES FOR SLINGING PROJECTILES OF R.M.L. 
Guns, 9-INcH TO 12-1NCcH, OF 25 Tons. 


—— are used for slinging projectiles of the above- 


mentioned natures when loading. ` 
The following are the sizes required :— 
No. of Strands. Length in the double. 
Q-inch .. .. «. 22 37 inches. 
10-inch... .. .. 22 41 ,, 
Li-inch ss 66 ss 26 43 yy 
12-inch (25 tons) .. 26 46 ,, 
GASKETS. 


Gaskets. —Are made of rope, unstranded and plaited. Being 
flexible and flat, they are preferable to a rope as stoppers. The 
gasket made with an odd number of strands 1s always neater than 
one made with an even number: in the latter case the division 
which appears in the rope is not in the middle of it, and one side 
is broader than the other. 

To make a gasket a piece of rope double the length of the 
required gasket is taken, and the end a is doubled down on the 
standing part b, Fig. 129, and seized, according to the size it may 
be intended to make the loop. Untwist the strands of the rope 
completely, and separate all the yarns one from the other; then 
divide into any uneven number of equal portions thought proper. 
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To make a gasket with three strands, Fig. 130, form the bight 
d in the rope a, b, and seize it at a,b; unstrand the rope up to the 
seizing, and call the strands 1, 2, 3, and 4, 5, 6, counting from 
the middle outwards on each side; interweave these strands as 
follows :—Pass 1 over 4 and under 5, and unite it to 6, Fig. 131; 
2 and 5 to work together, and 3 to work with 4, which crosses 
under 1. In the figure the yarns of the rope have not been opened 
out; it has been only unstranded, that a clearer idea might be 
given of the first arrangement of the yarns than would have been 
the case had the yarns been mated: 


(A. x.) 


PART V. 


394 


Material and Appliances. 


The strands having been arranged as described, the whole of 
the yarns are to be opened out up: to the seizing, and 1 and 6 
as now united, called No. 1; 2 and 5 No. 2; and 3 and 4 No. 3; 
Fig. 132; the operation of plaiting is then commenced, by bring- 
ing No. 3 over 2, Fig. 153, then No. 1 over 3, Fig. 134; then 
No. 2 over 1, Fig. 135, &c.; the outside portions of the rope 
being alternately passed over the middle portion, and under each 
other, Fig. 136. 
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As it may be wished to taper it off, a yarn or two is taken from 
No. 1, and after working a little, the same number may be taken 
from No. 2, and afterwards as many from No. 3, or they may be 
taken from each at the same time, so that by gradually cutting 
off yarns the gasket is diminished. 


Stoppers—Are gaskets or short pieces of rope used to keep any 
weight suspended or to take the strain off a rope; a gasket is 
preferable, being very pliable. One end of the stopper is always 
attached to some fixed object. 


LASHING. 


Lashing—Is the securing together any bodies by means of 
ropes ; there are two descriptions generally used, namely, square 
— diagonal. The nature of rope depending upon the work to 

e done. 


Square Lashing.—Make fast one end of the lashing rope to one 
of the objects to be lashed, the fixed, if there be one, by a 
timber or clove hitch, or passing the eye end of the rope under 
it, bringing it up and passing the other end through theeye; then 
after hauling taut, pass it round the second object, round the first, 
up again round the second, and down round the first, continuing 
this until a sufficient number of returns are made, when the whole 
of the returns are tightened by bringing the end round the returns 
between the objects two or three times, and making fast with two 
half hitches on either of the first returns, or one of the objects. 

In applying a square lashing, it is necessary in order to keep 
the returns from riding, to attend to the following point ; namely — 

If the returns on one of the spars (say the upper one) lie in 
succession outside the returns first applied, the returns must lie in 
succession inside those first applied on the other spar. 

It ia quite immaterial whether they lie outside the first returns 
on the upper or the lower spar. 

Square lashing is generally used for securing beams or spars 
at right angles to each other, or approximately so. 

Diagonal Lashing.—The end of the rope is made fast as before. 
The rope is then passed diagonally over the two objects as often 
as may be required; the direction is then changed by bringing the 
end up over one of the objects and a few turns taken opposite to 
the last, diagonally over the two, the end being secured as before. 


Fisaina SPARS. 


Fishing Spars—Consists in strengthening spars by lashing other 
spars parallel to them. 
` The fishing spars should be placed against the spar to be fished, 
so that they may take off as much strain and be in as close contact 
(A. M.) 2c2 
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as posible. The lashing rope or ropes having been made fast b 
one wal being laid alone the spars so as to be covered by the 
returns, are then passed round and round all the spars until, as it 
were, one spar is formed, the end being made fast by taking the 
last four or five returns rather slack, the end then passed back- 
wards * them, the returns tightened up, and the slack hauled 
through. 

Several separate lashings may be applied instead of one con- 
tinuous one. 


FRAPPING. 


Frapping—Is the drawing together the several returns of the 
rope. 
The rope used for frapping is generally the running end of the 
rpa itself, or it may be any other rope adapted for that purpose, 
ig. 137. 


After having frapped, the end of the rope is made fast by two 
half hitches, one being made round all the returna, the other on 
one half only. 


BLooxs. 


Blocks or Pulleys—Are the means by which the direction of 
the motions of ropes may be changed with as little friction as 
possible, by passing over small flanged wheels called “ sheaves,” 
so that they may run freely. 

Blocks are made of wood or iron, the latter being only used 
exceptionally; they are composed of the following principal parta, 
namely, strap, shell, pin, sheaves, shackle, hook. 

Blocks are designated by the length of their shell in inches 
measured on the outside, and by the number of sheaves. 

Blocks will take a rope the circumference of which is equal to 
one-third of their length; thus an 18-inch block can take a 6-inch 
rope, a 15-inch block, a 5-inch, and so on, 
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The blocks used in Artillery Service are single, double, 
treble, and snatch, and are of the following dimensions, 21, 18, 15, 
12, 10, 9, and 8-inch. 

There are two descriptions of blocks, namely, Admiralty and 
Bothway’s. 

Admiralty blocks are a simple wooden shell bound on the out- 
side, in the direction of their length, with a rope strap, which is 
a hs an ” of the block. 

thway’s blocks: are iron strapped, the strappin ssin 
inside the ehell, and affording a bottae support to the Tai sg 
which the sheaves turn, than the Admiralty block does. These 
blocks are fitted with swivel hooks. 

The shell of Bothway’s block is built up of several parts instead 
of being cut out of one solid piece. These parts are rivetted 
together. The iron strap is also in separate parts. 

Each division of the block has its own strap, which being 
pierced in the middle to receive the pin, affords the latter great 
support. 

Sheaves of blocks should work quite true on the pins, which 
should from time to time be examined. 

The shell of a block in use should not press against anything. 


TACKLES. 


A simple tackle consists of one or more blocks rove with a single 
rope, or “ fall.” 

When a tackle is in use, one end of the fall is made fast; the 
other is hauled upon. 

The fixed daya called the “‘ standing end” of the fall. The 
other the “ running end.” 

Each separate part of the fall contained between two blocks, or 
between either extremity and a block, is called “a return” of the 
fall. 
To overhaul a tackle is to separate the blocks. This should 
invariably be done from the standing and not from the moveable 
block. 

To round in a tackle is to bring the blocks closer together by 
hauling in the fall. 

The following will be found to be a convenient way of over- 
hauling a heavy gyn or sheer tackle :— 

The treble block from which the running end comes off is 
made fast with a selvagee or piece of lashing to some heavy 
object or holdfast, a handspike is placed through the hook of the 
other block, and a drag rope made fast to it. To overhaul the 
tackle four men man the handspike, hold up the block and endea- 
vour to walk away with it, in which they are assisted by a few 
numbers on the drag-rope, whilst one or two men overhaul the 
returns at the standing block. 

In this way the heaviest tackles may be quickly overhauled. 
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Rounding in is the converse: the Nos. on the drag-rope 
and — e hang back, whilst a few Nos. heave on the run- 
ning end. 

The main object of the handspike both in overhauling and 
rounding in is to keep the tackle out of the dirt, which would 
clog the sheaves and greatly counteract the good effects of 
lubrication. 

To rack a tackle is to fasten any two opposite parts or returns 
of a tackle together, so that the blocks may retain their relative 
position although the running end be let go, Fig. 138. 


Fig. 138. 


The following are the principal points to be attended to in the 
arrangement and use of tackles, viz. :— 

The condition and strength of the straps, blocks, and cordage. 

That the fall is free from kinks and turns, and enters freely into 
the Sai of the sheaves. 

‘hat the returns and running end of the fall do not press against 
the shell. No block in i working order should “complain,” that 
is make a noise; to diminish friction, as far as possible, the 
blocks should be clean and well lubricated. 
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The nature of the fastenings should be such as to ensure perfect 


security, particularly that of the standing end. 

The proper stoppering of the fall, the “stopper” equalling in 
etrength the rope it is to hold. 

The fall when taut is not to be jarred by being struck or by 
men treading on it. 

The position of the men should be such as to ensure the greatest 
amount of safety to themselves, in the event of accident. 

The men to be habituated to pull together, silently. At the 
caution, taut, the slack is hove in, and at the word, heave, they 
pull together and keep what they get. When the site is limited 
they fall off and take a fresh hold in front of the other numbers in 
succession, as soon as they arrive at the end of their beat. 

It will be found in using tackles that they twist very much, 
especially very long tackles. This should, when practicable, be 
prevented, and may be done as follows :— 

By placing a handspike or picket post at right angles between the 
returns close to the block, the handspike being kept in its place 
by a lashing or drag-rope at cither end held on by two men or 
made fast to any fixed object. 

Another and better method is by lashing a handspike across 
the movable block (Fig. 139), with a rope attached to either end 
of the handspike, held on or made fast as bofore. 


Fig. 189. 


To prevent long tackles, such as the main tackles of sheers, 
from twisting, it is a good plan to reeve them so that the running 
end comes off from a centre sheave. There is not room between 
the spars at the head of sheers to rig anti-twistera, and the blocks 
must be free to ‘swing fore and aft in heeling. 

Tackles may also be prevented from twisting by leading the 
running end of the fall through a Jeading block made fast some 
i A to the right or left of the place where the tackle itself is 

ooked. 
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Twists can often be taken out of a tackle by merely twisting 
the blocks round either by hand or by placing a handspike between 
the returns, and using it against them as a lever. 

This will not, however, prevent the twist coming in again when 
the tackle is subjected toa heavy strain. 

A properly stretched fall and the use of anti-twisters on the 
blocks, wherever practicable (or other preventive measures), will 
amply repay the time and trouble expended on them by i 
against twist. 

The most advantageous application of a man’s power in hauling 
is in a slanting direction downwards, as his weight is added to 
his stren 

It not unfrequently happens, when a weight is to be moved, that 
from the nature of the ground, or other unavoidable circumstances, 
the men employed in the operation cannot apply their strength 
immediately in the direction in which it would be most effective. 
In such a case; a single block is made fast to a point in the 
direction in which it is intended that the weight shall be hauled 
upon. A single block so fixed is called a leading block. The 
rope made fast to the weight is then passed round the sheave of 
the block; and the men can haul in any direction that may be 
most convenient. 

In fixing a leading block it ought, if possible, to be made 
fast at the height of the hips, that the men may pull in an advan- 
tageous position. They either walk away with the rope, or haul 
hand over hand, keeping their ground, and shifting their hands 
alternately, one over the other, so as to keep what is got. 

The power gained in the case of a simple tackle is represented 
by the sum of all the returns of the fall, which act immediately 
upon the moveable block. 

Tho following tackles are used in the Artillery service :— 

(1) One fized block which gives no mechanical advantage. 

(2) One moveable block which doubles the power. 

(3) “A luff tackle” consist of a double and single 8-inch block, 
with a fall of 24-inch rope, which, when the single block is move- 
able, trebles the power; when the double, it increases the power 
fourfold. Fig. 140. 

(4) “ A gun tackle” consists of two double blocks. When the 
standing end of the fall is made fast to the moveable block the 
power is increased fivefold ; when made fast tu the other fourfold. 

(5) “A heavy gun tackle” or 16-foot “ light gyn tackle,” consists 
of a double and treble block, which increases the power five or six 
times, as used. 

(6) “ A gyn tackle” consists of two treble blocks, and a power 
of six or seven is gained. 

(7) “A whip upon whip” consists of two moveable blocks, one 
of which is applied to and acts upon the running end of the fall 
of the other. It increases the power fourfold. There is less 
friction in this combination than in a luff tackle; it is used in 
running back at drill, Fig. 141. 
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Fig. 140. 


(8) “ A runner tackle.”—A tackle applied to the end of a rope 
passing through another block, or, in other words, a tackle applied 
to the running end of the fall of another tackle, is called a runner 
tackle. 

Combinations of tackles are occasionally used, vide Figs. 142, 
143; the valucs of which depend upon their particular natures. 
Fig. 142. 


Power 16 to 1. 
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In a combination of “ tackles” where one acts upon the running 
end of another, the result of their combined action is found by 
multiplying together the values of the several simple tackles. 


Fig. 143. 


— * 


Fig. 143 shows a combination by means of 4 double blocks, 
yielding a power of 20 to 1. 

The increase of power attributed to the foregoing systems is 
purely theoretical; practically very large deductions have to be 
made on account of the resistance arising from the atiffness or 
rigidity of the ropes and from friction. This subject is fully 
rested on at page 420, suffice it here to say that with a fair lead 
and clean and well lubricated blocks, an allowance of gth of the 
weight raised has to be made for every sheave in use. 

o more than six sheaves (or two treble blocks) can be used 
with effect in the same tackle, on account of the loss of power 
from friction and rigidity of rope. 

In many operations of artillery, however, friction is of great 
use, inasmuch as it enables a small force, acting at one end of a 
rope, to sustain a great weight acting at tho other, if the precau- 
tion be taken to pass a few turns of the rope round a fixed object 
of suitable strength. A greater number of turns must be taken 
round a small object than round one of larger dimensions. 

The use of tackles, levers, and other mechanical contrivances, 
affords an increase of power, only at the expense of time or space. 
In addition to the loss of time in the actual operation, that caused 
by the preparation and adjustment of the mechanical contrivance 
made use of has also in many cases to be considered. 
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TABLE OF SERVICE TACKLES. 


stesso 


Blocks. | Rope. 
— — — Working | 
Description. 3 | > r | g4 | Strain of | Remarks. 
g ¢/Sicé * oF — | 
8| $ |2|8|5| g| 2| S24 — 
Z| a Ejda |S | E7 
Ins. Tal ay ine, | Fms,) Tons. | 

Luff .. “+! 8 24 | 14 |Tarred| 2 General purposes. 

Guy Runner, 8 2 |56| do Š { Light Sheers or 

light p : # 1| Derricks 

16 ft. G «eff 5} 10] 1 3} | 15 |White 4* | With 16’ Gyn. 

18 ft. light Gyn J 12 | 2 4 18 | do. 7 » 18 light Gyn. 

18 ft. heavy Gyn| )}5| 15 | 2 5 18 | do. 1lt+ » 18’heavy Gyn 

Sheers or Der- | || 5| ,. ria) | Light Sheers or Der- 

ek, ight ||| 22 | 2 i ied Baal) WR: —J—— 

Sheers, heavy .. 18 | 2 6 |113| do. 14 | Heavy Sheers, Main 

| and Guy Tackles. 

Do. do. i» 21 | 2 7 {113 | do. 19ł | Do. for88-ton Guns, 

| do. 
| : 

Whip .. oe 8 l1 | 2} | 7 |Either| 1 Running back Tra- 
velling Gun Car- 
riages at drill. 

Whip mes) È 8l. 2/23/1141 do. 2 { | * Standing Garr. 

Luff .. oe ds 8 1 | 2} | 10 |Tarred} 2 Do. Guns below 4 

a tons, traversing 
< | platform. 

Gun .. se 8 2} | 123) do. 2} | Do. Guns from 4 
to 5 tons, do. 

Heavy Gun .. 9) 1 3 | 16 |White 4 Do. Guns above 5 

| tons, do. 


The working strain of the above tackles is calculated for 


: orn rope, and with 
the tackles arranged to give a theoretical power as follows, viz. : 


Luff Tackle .. +» 4tol (if3 to 1, the working strain is 1} tons. 
Guy Runner, light .. 4tol( do. do. lt, 
16 ft. Gyn .. .. Štol(if6tol do. 6 
18 ,, oe +» Btol (if 7 tol do. 8, 
18 , heavy .. 6 tol (if7 tol do. 13 ,) 
Sheers or Derrick, light, 6 to 1 (if 7 to 1 do. 8 =) 
0. heavy, 6 to 1 (if 7 tol do. 18 ,» 
Do. for 38-ton guns .. pae a do. 24 #4 
ip .. . . to 
Whip upon Whip ve 4 to 1 J always the same. 
Tackle oe ee 5 w 1 (if 4tol do. 2 9) 
Heavy Gun do. +» 6tol (if5tol do. 8) 
The above being the way they are generally arranged for work. 
The strains are expressed in round Nos. or approximately. 
© This is the lifting power of the tackle, not of the gyn. 
+ This shows that much worn rope should not be used for heary tackle 


falls, as required for 13 tons, or for main tackles 


guns. 


of heavy sheers for lifting 88-ton 
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Table of Weights of Service Bothway Blocks. 


Nature Weight Weight 


To REEVE TACKLES. 


A tackle is rove by two men standing back to back about 
six feet apart, the blocks between their feet, hooks to their fronts, 
the blocks lying on their sides; the coil of rope being on the right 
of the block which is to have the greater number of returns. 
Beginning with the lowest sheave of this block, the end of the fall 
which is to be the standing end is passed successively throagh the 
sheaves from right to left, and made fast according to the nature 
of the block. 

The only exception to this rule is with a gyn tackle or a left 
gun tackle where the reeving is from right to left, but through the 

ighest sheave. 

It is necessary when reeving left gun tackles (Admiralty blocks), 

Jace the blocks hooks back up; when rove, if turned over, the 
Kile will be in the proper position for work. 

The circumstances under which tackles may, with advantage, 
be rove with the running end coming off from a centre sheave will 
be found described at page 425. : 

To reeve a tackle so that the running end comes off from the 
centre sheave, pass what is to be the standing end of the fall 
through the centre sheave of one block, then through the centre 
sheave of the other, next through either the lower or upper 
sheaves of each block consecutively. One return must cross the 
centre one; but as they are moving at different rates (though in 
the same direction) the friction will be very trifling. 

With the smaller natures of tackles the standing end is usually 
secured with an inside clinch, but the larger natures of Bothwa 
blocks have a projecting stud in the centre of one side, to whic 


to 
tac. 
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the standing end is made fast. Should there be no stud the 
standing end may be secured to the neck of the block by two 
half hitches, and the end seized with spunyarn. 

To reeve a Whip upon Whip.—Place the two single blocks, a 
and 4, side by side on the ground, and pass the fall through both 
from right to left. 


Fig. 144. Fig. 145. 


e 


d 


Bring the centre of the fall, c, back, and make it fast at the 
holdfast, d, carry the block, b, forward and turn it over, Fig 145, 
make fast the erd of the fall, f, to the hook of the block a, and the 
tackle is ready for use. 


CHAINS. 


Chain is frequently substituted for rope when working with 
very heavy weights; previous to its employment every link 
should be most carefully examined to ascertain that all are in good 
condition, without flaw, and not too much worn. ; 

In using chains there should be no kinks in the links, and if 
more than one return is round a weight, each return should bear 
its proper strain. l 

When it is necessary to connect the ends of a chain, it should 
be done with a shackle and bolt, or by means of a reef knot, which, 
if plenty of end is left, holds very well; for additional security 
the loose ends may be seized in two or three places. 

The safe working load to which iron chain may be subjected, 
may be calculated by the following practical rule, square the 
diameter of the chain in eighths of inches, and cut off the last 
figure as a decimal, thus in a 1-inch chain :— 

1”=§ x 8?=64 or 64 tons. 


LEVERS AND HANDSPIKES. 


Levers used in the service of artillery are made of ash or rock 
elm; they are of four sizes, namely, 8, 10, 12, and 14 feet in 
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length. They are rectangular at one end, which is called the 
“ point,” the other or “ small end” being oval. 

Handspikes are smaller levers also made of ash, of the same 
form, except that one side of the point is bev elled off to a 
distance of about three or four inches, to admit of its being inserted 
into places where it would not otherwise enter, forming a a fulcrum 
in pinching and rowing, and to admit of its being used as a 
scotch. 

There are two descriptions of common handspikes in the service, 
namely, 6 and 7-feet; the 6-feet handspike is used with all guns 
up to 80 cwt., the 7-feet with all°others. 

Not more than two men should work with a 6-feet handspike 
or it may break. 


FULCRUMS. 


The term fulcrum means a support for a lever. 
Any piece of strong timber of suitable dimensions may serve 
the purpose. 


Prisms. 


Prisms are rectangular blocks of wood 16” x 6” x 5,” bevelled on 
either side of the upper surface, and used for raising a gun out of 
the trunnion holes when a short skid cannot be got under it, in 
the construction of temporary gun eleighs for skidding the breech, 
&c., &e. 


SKIDs. 


Skids are rectangular pieces of wood (oak or fir) of various 
dimensione, used for placing under guns. The following are in 
the service :— 


Size. Purpose for which used. 
20’ x 15” square } (guns of 12 tons and upwards. 
20x OY p helow 12 tons. 


14’x 8”  ,, fir 


” 
6’ 12” » general purposes. 
4’ x 12” ” 39 ” 
1 Px 54” ,, | 40-prs. and 64-prs. siege. 
| 5’x 6” x5” | general purposes. 
Skids, ; 9” x6” » 
wood ` 6” x3” oak 5 
| 3x 2 — | | * 
” 
| A 5 
10° x13" x ar for dismounting 12, 18, and 
10° x15”x 9” 25-ton guns. 
11}' x20" x 10” 
L114’ x 20” x 15” 38-ton guns, 
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The weight and strength of skids are as follows :— 


TABLE OF SERVICE SKIDS, showing their weights and the safe 
load they are calculated to bear, when supported for six inches at 
either end, and loaded in the middle, assuming them to be 
“selected” timber. If much worn or shaky they should be 
treated as “ unselected” timber, and only subjected to half the 
loads given below :— 


Weight Safe load 
(being half 
of th 


© 
Breakin 
Nature of Skid, Skid. Weight)” Remarks. 


cwt. lbs. | tons. cwts. 


Skids.—Fir, 20 x 15” x 15”.| 1 


1 18| 14 10 | Parbuckling, &c. 
* » XORO” sy 4 2 8 2 Do. ‘ 
* » 14x8"xB” ., 2 25 8 4 Do. 
ne p 6 x12”x12”. 2 16| 28 4 | Skidding guns, &c. 
* y 4&x12"x12”", 1 48| 47 2 Do. 
» Oak, 14’ x 64" x 5%”. 1 29 1 16 “Mounting guns, &. (Siege 


train. 

* 6 12 | (On the edge.) | Transoms for 

» » 5x 6” x5” .. 0 50 { 5 10 (On the fat)? sleighs, re 
= 85 14 | (On the edge.) | Skiddin ns, 

» m» 8 x9"x6" | O 54/493 16 | (On the fat.) } — 

* »n gx x” ,, O 36| 15 16 Do. do. 

s » 8x6’ x8” ..| 0 18 3 18 | (On the flat.) Do. do. 

0 Do. 
0 


” n Ka" xa” ,, 
« w means” as 9} 1 18 Do. do. 


” ” 10’ x 18” x 8”... 3 10 S k- On 9 ane? } For12-ton gun. 


33 0 | (On the edge. 


no w Wx oe..| « si of (On the fiat) } For18-ton gun. 


> n» «11 x 20”x10"| 6 %4 15 


» „» lẸřx20x15 | 10 0 t (On the edge.) 


(On the flat.) 


0 | (On the edge.) 
0 (On the flat ) For 25-ton gun. 
a For 38-ton gun. 


N.B.—Oak Skids are made of English Oak. Fir Skids of Memel, Riga, or 
Dantzic Pine, as may be available in tho Royal —— — In tho abore 
Table the weight of the Fir Skids is — for Dantzic Pine, Riga would bo 
about the same, and Memel somewhat lighter. 


Skids should be supported on soft ground by laying sleepers of 
planks or fascines for them to rest on. 

The heavy 20' x 15” skids do not require supports in taking 
12-ton guns, they must be supported in the centre for heavier 
guns. 


© If strengthened with iron plates these skids weigh 2 cwt. each, and the safe 
working load of each skid will be somewhat greater than that given above. 
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The smaller nature of skids should have an intermediate sup- 
port when bearing weights over 5 tons: as a rule support skids well. 

When a succession of skids are used, they may be placed so 
as to overlap each other, and so avoid the necessity for the employ- 
ment of other skidding to break joint. 


PLANKS. 


Planks are largely used in the artillery service for the following 
purposes, namely ;— 

1. Underneath skidding, when placed on soft ground, to obtain 
a large bearing surface, for which purpose planks of either oak or 
fir are suitable, according to circumstances. _ 

2. On top of long fir skids, when parbuckling heavy guns; in 
this case the long oak planks are to be preferred, from their 
hardness and strength. AWhen used on top of the breech skid, or 
skids, their object is to protect the fir skid from injury, and to 
cause the gun to travel easier, as, from the greater hardness of the 
oak as compared with fir, the gun will sink less into the supporting 
surface and hence experience less resistance to rolling. Placed on 
the muzzle skid, two or three deep, they both serve to keep the 
axis of gun horizontal, and facilitate cutting forward the muzzle, 
for which purpose they should be watered. 

3. When moving guns on sleighs or rollers they may frequently 
be employed with advantage to form a roadway, in which case 
they should be placed with their ends overlapping to break joint. 
When used on soft ground they should be well and evenly sup- 
ported. Long fir planks are generally used for plank roadways. 

4. The short oak planks are often useful placed on top of fir 
skids in skidding up heavy weights, as they serve to distribute the 
poets and materially add to the strength of the supporting 
skid. 

Fir planks should be hooped with iron at the ends to prevent 
their splitting. 
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TABLE OF SERVICE PLANKS. 


Planks, wood, fir, half .. .. .. 5°x17”x3” 
» whole cu .. ww ADMIT ED” 


39 3 

4 i yo 141196 

j » oak, half as cx e.. «(ORIEN HS? 

5 : = 2.5% = 4x12” x3” 
wholes. .. .. 10x17” x3” 


” ” ”» 


ROLLERS. 


Rollers are solid cylinders of wood (elm, sabicu or African oak) 
used in mounting and dismounting guns, shifting them from 


ones to carriage or in moving them. 
There are three descriptions, ground, shifting, and gun; their 


dimensions vary according to the nature of the service for which 
they are intended. 

The ground roller is distinguished by its length and diameter. 
The African oak rollers are hooped at the ends with iron. 

The shifting by their length, all being of the same diameter, 
namely, 5 inches. 

The gun roller by having the nature of gun for which it is 
intended marked on one end; they have also a projection in the 
centre at either end to which a grummet is attached, and are made 
concave in the centre. Gun rollers are only issued with guns on 
travelling carriages. 

Special gun rollers are issued for use with siege guns mounted 
on overbank carriages. 

The following are the rollers in the service : — 


Diameter. 


10” 


Nature. 


sabicu, 5” ue 2’ }shifting. 


oak 
gun.. 


# Weight, 400 lbs. 


ground. 


Rollers, wood 


— ſiron-bound for 
12” 7’and 8* heavy sleighs. 
64-pr. rifled gun. 


40- pr. 39 


(a. M.) 


PART ©- 


-PART V. 


410 ° 


Material and Appliances. 


a 


The size of the rollers used in any operation should be in pro- 
portion to the weight to be moved, the largest possible should, 
as a rule, be used, as offering less resistance to rolling when 
moving over the inequalities inseparable from roadways of planks, 
skids, &c., &c. 

In moving weights on rollers, it should be borne in mind that 
the rollers move over only half the space traversed by the weight 
they support, and that the weight travels in a direction at right 
-angles to the axis of the roller, rollers should therefore be placed 
-at right angles to the direction in which the weight is to move. 

f rollers are slipping, use sand to make them bite. 

On soft ground always place planks under rollers, the planks 
‘being as broad as possible and placed as close together as prac- 
ticable, so as to give support to the rollers. 

As a rule, move a gun on rollers breech foremost, the rollers 
being then more easily placed, also apply the power as nearly as 
possible at right angles to the direction of the leading roller. 


ScoToHEs. 


Scotches are generally made of elm, and are used for placing in 
front or rear of any weight to prevent it from moving; those in 
the service are :— 

Length. Width. Depth. 


Large .. st ep F aia colt’ SB" x 6” 
Medium ... * a * F oe Oe BO x 4 
Small .. 6”x 4” x 24” 


Scotch, wood, recoil, siege, carriage, for 40-pr. B.L. 4’ x 103” x17” 


No scotch should ever be placed under a weight which is to 
rest on skids, &c., until such weight is fairly resting on the same, 
unless orders to the contrary be given. 


In order to avoid —— the numbers to danger who 
may be following up with scotches in rear of a heavy gun 
when being parbuckled up inclined skids, handled scotches have 
been introduced; they consist of large service scotches fitted 
with a nut, tapped with a female screw in rear, into which an ash 
handle 6 feet in length is screwed: by this arrangement the 
nomoen scotching up are enabled to stand well back clear of the 
weight. 

hould the scotch: jam and have to be mauled out, the handle 
should first be removed to save it from getting broken. 


WEDGES. 


Small wedges of oak or other wood are often useful for 
tautening up lashings. 


— "Še. 
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Wedges of oak 18” x 12” x3” are issued for use when par- 
buckling guns; they are used as inclined planes to ease the 
passage of the gun from one skid to another when the skids are 
not exactly on the same level. 


Iron PLATES. 


Wrought iron plates, length 3 feet, weight 52 lbs., are used 
when parbuckling wt uns, for placing on wooden skids to 
facilitate cutting forward the muzzle; two form a set. 


Picket Posts. 


‘ Picket posts are made of ash, shod with an iron point at one 
end, and hooped with iron at the other to prevent their splitting 
when driven into the ground. 

Picket posts for garrison service are 5, 6, and 8 feet in length, 
those for field service 24 feet. 

In future manufacture the heavy garrison 8-feet pickets will 
be made of pitch pine instead of ash, and be pierced in the head 
with a hole 2} inches in diameter and 10 inches deep to receive 
the iren guide bar of the Swiss pile driver. 

In driving pickets of different sizes the strongest should be 
nearest the weight, if they are of the same size, they may be 
grouped thus :—3 in front, then 2, then I. 

In lashing pickets together, make fast the lashing rope to the 
head of the front and lash to the feet of those behind, and frap 
next to the largest, so as to get the returns of the lashing as close 
together as possible. 

To draw heavy pickets, the light triangle or Gibraltar gyn or 
sling wagon may be used with great advantage; they may also 
be n by the application of a long lever, the point being passed 

a rope, chain, or gasket, round the picket, and a fulcrum 
er placed, according to the order of lever to be ap- 
1 . 
i In drawing all pickets, care should be taken that they are 
drawn out ia the same line as that in which they have been 
driven, otherwise they are apt to be broken. 


Prre DRIVER. 


The only pile driver issued for artillery service is that known 
as the “ Swiss ;” it consists of a cylindrical block of oak, called the 
monkey, about 3 feet long and 94 inches in diameter, having a 
hole running through its longer axis, so that it may be worked up 

(A. m.) 2D 2 
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and down on an iron rod, about two inches in diameter and six 
feet long, which is placed in a hole bored into the head of the pile 
or post to be driven. 

The monkey is worked by means of iron handles attached to 
it; it is bound with an iron hoop at each end to prevent it from 
splitting. 

The rod on which the monkey works should be in the con- 
tinuation of the axis of the post to be driven, so that the monkey 
may give it the proper direction. Light guy lines attached to the 
head of the rod will prevent it lifting when the monkey is raised. 


HOLDFASTS. 


The most essential points to be considered before any heavy 
weight is moved or suspended, are, the nature and condition of 
the holdfasts acl together with the strain that will be 
brought on them. 

he nature of the site of the holdfast should be considered, 
whether masonry, rock, clay, sandy or marshy soil, as each requires 
different treatment. 
. = ie holdfasts should not be trusted until carefully exa- 
min 


In forts or towers there is frequently much difficulty in finding 
holdfasts, those existing not being in the proper position. Onsea 
fronts, there is also at times difficulty in laying down anchors. 

Holdfasts can be made by placing baulks across embrasures or 
openings in masonry, in such cases an even bearing may be 
Dain, and the strain distributed over a large surface by 
placing planks for the baulks to bear against. Straps round 
piers of arches, or round guns already in battery, may also be 
used; in such cases all corners should be protected by wood, or 
the rope itself “ parcelled” to prevent chafing or cutting, and the 
carriages or guns well E up. 

When a composite holdfast is used, the strap should be so 

ed as to distribute the strain throughout the whole structure. 

Ring bolts, let into masonry, should not be subjected to a 
greater strain than that for which they are intended. 

In places where holdfasts can be driven or sunk, the ordinary 
picket posts can be made use of, but only when light weights have 
to be dealt with. 

In good holding ground an ordinary three, two, and one 5-foot 
picket holdtact will stand a strain of a/out two tons. 

Ip securing to a holdfast from which it may become necessary 
to ease off, at least one complete turn must be taken before 
making fast, otherwise when the strain is on it it is difficult to 
cast off. 

The following holdfasts will be found useful and will serve as 
guides. Precise rules cannot be laid down as to the descrip- 


— 
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tion of holdfast to use for particular operations, but it should be 
remembered that it will save much time to make the holdfast, 
in the first instance, considerably more secure than absolutel 
required, as, when a holdfast once begins to give, it is difficult 
to strengthen it. Whutever holdfasts may be used the strain 
should be taken by the entire construction at once, as it might 
give in detail when it would not have done so as a whole. 

1. Consists of a number of poan driven into the ground (Fig. 
146) parallel to each other, and in the line of prolongation of the 
strain at an angle opposite to which the strain is to come, this 
angle not being too great, the whole being lashed together. 


2. A good holdfast may te made by driving a row of heavy 
pickets, and another row about twoor three feet immediately in 
rear of the first, then placing a heavy baulk against the first, and 
lashing the pickets in the two rows together (Fig. 147), care 
being taken that the baulk bears evenly against all the pickets in 
the first row. 

A chain or strap is usually passed round the baulk to attach a 
rope or tackle to. 


3. A heavy gun, sunk either vertically or horizontally, will also 
serve as a holdfast, the latter is the best, as in the former it only 
acts as a picket. 

4. Anchors can be used as holdfasts, but they are troublesome 
to carry, and unless previously buried, come home before they hold. 

To use an anchor as a holdfast (Fig. 148) bury one fluke, and 
place a baulk inside the crown at right angles, and drive pickets 

in front of the baulk; it may be further strengthened by Saving 
pickets in front of the stock. 
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Two anchors laid out as moorings form a good _holdfast 
(Fig. 149). 
For further details regarding anchor holdfasts see page 74. 


5. The following holdfast (Figs. 150, 151) is suitable for very 
heavy weights. 

A trench about 4 feet deep is dug at right angles to the 
direction of the strain, four heavy pickets are then driven so that 
they will have an inclination opposite to the strain, and close 
enough to the side of the trench to admit of planks being placed 
against the side for the pickets to bear against. A heavy baulk 
with the le of a chain round it, is then laid on the bottom* of 
the trench, the ends of the chain being brought up between the 
planks along a trench, rising ually to the surface, so that there 
will be no tendency to lift the baulk, the trench may then be 
filled in, if from the direction of the strain there should be any 
chance of the beam lifting. 

6. Should it be necessary to construct a holdfast of this nature, 
when only a short baulk is procurable to pass the chain strap round, ` 
three or four large planks may be laid in front of the baulk Fig. 152. 
to distribute the pressure. In other respects the holdfast is con- 
structed in the same manner as last deecribed. 


© The baulk in Fig. 150 has been shown a little above the bottom of the trench, 
to show the fitting of the chain. 
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W Holdfasts have sometimes to be constructed in rocky soils, 
where it is impossible to drive pickets or sink beams in the 


ground. 
Sna of three cases of this nature will generally have to be dealt 
wit 


1. Where soft but sound rock, such as is often met with at Malta, 
forms the site: in this case a very good holdfast may be made by 


Fig. 151. 
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-cutting a bollard (Fig. 153) round which the rope or chain strap of 
the tackle to be is passed. 

— size of the bollard should be regulated by the strain to be 
taken. 


ð 


2. When a holdfast has to be made in very hard and sound 
‘rock, a good plan is to “jump” holes in it for the insertion of 
stout iron bars, say 2 or 24 in. in diameter. 

The bars are secured in the holes by slips of oak, the head of 
. the first bar being lashed back to the foot of the second (Fig. 154). 


Fig. 154. 
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The number and size of the bars employed and the depth to 
which they are sunk in the rock, should be proportionate to the 
strain to be encountered. 

The holdfasts for foot tackles of sheers or derricks erected on the 
— — pier or escarp have sometimes to be made, as shown im 

ig. e 


“3. When shallow soil overlies disintegrated rock, there may be 
insufficient holding ground for pickets, or for a sunken beam 
holdfast constructed in the usual manner, and the underlying rock 
although too shaly or split up to be treated as in cases (Fig. 153 and 
154), may yet be too hard to admit of excavation; in this case the 
difficulty may be met by sinking a long and strong beam as far as 
ticable, say its own depth, in the surface soil (Fig. 156), and 
eeping it from rising by laying a platform of planks over it, and 
weighting it down with sand-bags, earth, rocks, or any available 
material. 


Fig. 156. 
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The beam, so long as it is kept from rising, will exhibit great 
holding power. 

Rocky projections may be sometimes utilized for holdfasts by 
passing a chain round them, but they should be employed wit 
caution, for the rock so used may be embedded but to a very small 
extent iu the ground, and even in cases where the projection forms 
part of a large mass, it may only adhere to it through the medium 
of a weak shaly vein, and thus the portion made fast to may be- 
come detached under a comparatively small strain. 


LAYING OUT ANCHORS AS MoorinGs FOR HOLDFASTS. 


Sheers and derricks have sometimes to be employed on sea 
fronts under circumstances when it becomes necessary to make 
use of anchors, laid out as moorings, for the fore guy. 

To obtain a reliable holdfast under these circumstances, it is 
necessary to consider the following points :— 

1. The nature of the holding ground. 

2. The number and size of the anchors available. 

3. The strains to be provided for. . 

The further out the anchors are laid, the more horizontal 
will the strain be which comes upon them, and consequently the 
less the probability of their being lifted from their bed. This 
should be borne in mind before deciding on the spot where the 
moorings are to be laid down. 

The height of the head of the sheers, when raised, over the 
spot where the moorings are to be laid down, and the distance of 
the latter from their feet, will decide the angle of upward strain. 

The requisite information regarding the nature of the holding- 
ground can generally be elicited by inquiries made on the spot. 

As regards the size and number of the anchors to be employed, 
this will, of course, depend on the holding-ground, the strain to 
be provided for, and the upward angle ne which it will act, 
but, as a rule, the largest anchors procurable should be used, 
provided means are at hand for laying them out. 

The exact spot where each anchor is to be let go, should have 
been decided upon beforehand and buoyed. 

To guard against anchors falling over on their side, and so 
failing to take hold, it is a good plan to take the precaution of 
lashing a 7-foot handspike, or 8 foot lever to the stock, as in 


F ig. 157. 
Fig. 187. 
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It is well to let a tide or two run over the anchors after being 
laid out, before putting a strain on them, in order to give them 
time to settle down. 

All anchors should be buoyed. The buoy-line or rope should 
be attached to one of the flukes, and be of sufficient strength to 


extricate the anchor from the holding-ground, and lift it when 


required. 

Tarred rope is most suitable for this purpose. 

The holding power of an anchor is very greatly increased by 
laying out another anchor behind it as in Fig. 158, which shows a 
large or “stream” anchor, backed up by a small or “kedge”™ 
anchor, in the manner described. 


Fig. 158. 


Two large stream anchors laid out as in Fig. 149, and backed 
by two kedge anchors, will hold well. 

Chain cables of sufficient strength are preferable to rope for 
making fast to anchors, especially where the ground is foul or rocky. 

The shore end of the cable to which the fore guy of the sheers 
has to be attached should be buoyed until required. 

The fore guy tackle will be at the head of the sheers. 

A strain one and a half times as great as the maximum strain 
liable to be thrown on the anchors should be exerted on the 
moorings by means of winch power before they are taken into use; 
this will serve as a test, and make the anchors take hold; if after 
taking hold they cease to “ come home,” and hold well, they may 
fairly be relied on, yet inward heel with the sheers should be 
avoided, indeed it is rarely necessary. 

If possible, the co-operation of the Naval Authorities should be 
secured in laying out moorings for heavy operations. 


PORTABLE HOLDFASTS 


In moving heavy weights over long distances a portable 
holdfast will be found most useful, especially if constant change 
of direction is requisite; an ordinary wooden sling wagon carrying 
a 5-ton gun answers well for the purpose; the mode of employing 
it is as follows: The rear of the wagon is placed towards the 

ition the capstan is to occupy, and the wheels are scotched up 
in rear with large scotches. A 14-foot skid is placed on the 
ground close up to the wagon body, wheels in front, and the 
capstan secured to the skid by a long strap or sling. 

On hard level ground the holding power thus obtained is about 
the strain a crab capstan is capable of exerting, say 2 tons; on 
softer ground in which the wheels sink to a certain extent the 
holdfast will of course offer a far larger amount of resistance before- 
it will move. 
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SIMPLE MECHANICS, CONNECTED WITH MA- 
CHINES USED IN THE ARTILLERY SERVICE, 
STRENGTH OF MATERIAL, &c. 


STRENGTH OF ROPE. 


The question of the strength of ropes and their safe working 
load, under varying circumstances, being obviously of great 
importance, a series of practical experiments was carried out in 


1873 in the Royal Arsenal at Woolwich by the Inspector of — 


me pail from which the following facts were mainly de- 
uced :— 

lst. Italian hemp ropes are stronger than Russian in the 
proportion of— 


Italian. Russian. 
100 From 79 to 93 4. 


2nd. Russian hempropes are the least rigid in the proportion of - 
Italian. Russian. 
100 | From 80:4 to 96:5. 


3rd. The deterioration of hempen ropes after a few montha’ 
wear, although still apparently good to careful examination with 
the eye was, with the best ropes, after six months in use, equal to 
a loss of 25 per cent., and extended, with other ropes, to a loss of 
51 per cent., thus showing that it is imperative to employ a large 
margin of safety. l 

Rope stowed in damp stores, or ropes coiled down in masses 
when more or leas wet or damp (especially with salt water), 
rapidly deteriorate and become quite untrustworthy. From the 
fact of its being often next to impossible, in damp climates, to 
thoroughly dry rope which has become saturated in use, the 
comparatively small strains at which seemingly good rope will, not 
unfrequently, part is easily accounted for, and points to the 
necessity for most careful supervision before taking rope into use 
in heavy operations. Even then the conclusions arrived at 
from the most careful inspection may be faulty, for, however good 
a rope may appear to be, it may be worm-eaten in the heart, or 
have undergone serious deterioration from a minute fungoid 
— due generally to its having heated when stowed away 

p. When such is the case the interior of the rope will have a 
slaty-grey appearance ; therefore, unless working with absolutely 
new rope, it is well to apply, by means of winch power, the test of 
a strain equal, or as nearly so as possible, to that to which the 
rope will probably be subjected in the operation about to be 
undertaken. Such a precaution would not be necessary where 
the tackles are merely to be employed in drawing heavy weights 
along the level, but would be advisable with doubtful rope in cases 
where such operations as hauling heavy guns up steep slopes, or 
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unshipping by means of sheers from vessels, have to be undertaken, 
and when the parting of a fall would probably be attended with 
serious consequences. 

4th. When rope is rove through the sheaves of blocks to form 
a tackle, the fact of having to overcome the friction of the sheaves 
in the blocks, and the stiffness or rigidity of the rupe, where it has 
to be bent into a sharp curve at each return, to follow the cir- 
cumference of the sheave, detracts largely from the theoretical 
power of the tackle. The average additional force required to be 
exerted on the running end of a fall to raise or impart motion to a 
weight was found to be 11°4 or 114 per cent. of the weight for 
every sheave in use. 

xample.—One sheave in use. 


P = IlI Los 


When it is considered that so large an allowance as 11°4 per 
cent. has to be made for each sheave in use, under the most 
favourable circumstances, če., service blocks, in the best condition, 

rfectly fair lead for the fall and clean and well-lubricated blocks, 
it must be obvious that under ordinary service conditions 12 per 
cent., or say one-eighth of the weight raised, would be the smallest - 
allowance per sheave that could reasonably be made, for the 
slightest twist destroys the trueness of the — and ropes after 
being dragged about the ground are continually shedding grit and 
dirt on the shell of the block and sheave pin, thereby vitiating the 
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good effects of lubrication. And, indeed, it is but seldom that time 
or. op ity is afforded for having the blocks taken to pieces 
and cleaned and lubricated before commencing work. 

The Inspector of Machinery lays down that, if ropes are only to 
be worked to + of their ultimate or breaking strain (which he con- 
-siders ia the iimit up to which rope, under ordinary working con- 
ditions, should be worked), an allowance of only 10 per cent. for 
friction and stiffness of ropes, for every sheave in use is admissible. 
It isa handy figure to work with, and sufficiently true, as regards the 
results obtained, co long as such a large margin of safety is allowed ; 
but by the present service rules for calculating the safe working 
strain of ropes, they are worked up to about 4 to 4 of their break- 
ing weight when new, and so long as such rules are in force, it is 
better and safer that the larger allowance of jth the weight 
‘raised, should be added for every sheave in use, for friction aud 
stiffness of ropes, in calculating the total resistance to be overcome, 
‘for by so doing a fairly true approximation will be arrived at, 
instead of a result very sonaidacally below the actual resistance 
‘to be overcome. 

Example.—A 12-ton gun has to be raised by sheers, the main 
tackle of which consists of two 15-inch treble Bothway blocks rove 
-with a fall of 5-inch white rope led through a snatch block at one 

foot. Calculate the strain required to be exerted at the winch on 
the running end of the fall. 

The theoretical power of the tackle being 6 to 1, the power, P, 
wequired to be exerted, will be 4 of R, the total resistance to be 
overcome, which is compounded of W, the weight to be raised 

lus the resistance arising from friction and stiffneas of rope. 
"There are 7 sheaves in use. 


Then adding 5 W for each sheave, we get 


_ te, Ow 
R= W+; W=- 
and & = P 

15 W 

& P= 8 

6 

_15W_ 15x12 

Ee a 8 


. p.45 
ee P = Ty = 34 tone* +t 


© Weight of sling and lower block not included in this calculation. 


+ Strictly king the strain on the running end of the tackle should be first 
-ealculated, and the allowance friction from the rope being lod through a 
Seading block added afterwards. 
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Now applying the service rule for calculating the safe working 
stram of new 5-inch rope, we have ; = * = 3} tons, or rather 
less than the strain to which the rope would be subjected; showing 
that it would be advisable to use a 6-inch fall for such an operation, 
eapecially if only worn rope was available. 

Another Example.—What weight can be raised by a tackle 
consisting of two treble 18-inch Bothway blocks rove with a fall of 
6-inch worn rope, without exceeding the service working strain, the 
fall being led through a snatch block ? 

The circumference squared, divided by 8, gives 4} tons as the 
maximum working strain, the power, .P, to be er pueg at the 
—— end of the fall, must not therefore exceed this; then 


using the same formula as before :— 


P = 4} tons. 
6 P = 27 tons. 
but 6 P=R=W+ W = 2Y 


8 


The weight to be raised should therefore not be more than 143 
tons. 


Hence it will be seen that a 25-ton gun is the heaviest gun at 

t in the service that should be raised by means of two main 
tackles of this nature. 

If the working parts of blocks are not properly lubricated, the 

required to work the tackle is thereby increased 27 per cent. 

If the blocks are not maintained in their proper working 

pesition, but are allowed to twist, and thereby cause the ropes to 


rub upon each other in working, the power required to work the . 


tackle is greatly increased, so much so, that if one of the blocks is 
allowed to twist through one complete turn, the power required 
will be increased 42 per cent. 

In each of these two latter cases, not only is the power required 
to work the tackles increased, but of course the strain upon the 
ropes is increased in the same proportion, and the margin of safety 
thereby diminished. 


UNCOILING AND STRETCHING ROPE. 
It being difficult to uncoil a coil of new rope without getting 
it full of kinks, the following plans have been devised to mect the 


1. Place the coil ona ground roller, or picket (put through the 
centre), which should rest between the upper spokes ef two hand, 
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or trench carts, placed parallel to one another, a second roller, or 

icket, being inserted through the coil and the two lower spokes ; 

th should be lashed, and the carts be raised off the ground so 
that the wheels are free to revolve. 

The two carts, which should be at such a distance apart that 
both ends of the coil may receive support from the spokes of the 
wheels, are secured to holdfasts. 

On the wheels being caused to revolve, the running end from 
the outside of the coil can be walked away with. 

If the coil is a small one there will not be room for a second 
picket, in which case one or two returns of strong lashing may be 
used instead. 

2. Place a ground roller through the centre of the coil, support 
the ends of the roller sufficiently high to keep the coil off the ground, 
and then run away with the end of the rope on the outside of the 
coil, which will revolve on the roller, and so leave the rope free to 


run. 

3. Another method is to place a 5-foot picket through a 
mortice hole in the head of a crab capstan windlass, lift the coil, 
put it on top, and then proceed as before described. 

The picket should be used to help the windlass to revolve, and 
the coil be steadied by hand. 

It is most essential that ropes which are to be used for reeving 
tackles should be well stretched first, or the blocks will have a very 
strong tendency to twist. The greater the strain the greater 
the tendency of the rope to “ unlay” itself and so cause twist; it 
therefore follows, that to stretch a rope properly before use, it should 
be subjected to the same strain in ths stretching that it will have 
to undergo in working. 

In order to do this, it is requisite to lay the rope out its full 
length, 113 fathoms, along the ground, connect one end with the 
barrel of a crab winch, of the same power that it is intended to make 
use of in the operation about to be carried out, and make fast the 
other end to a holdfast in the following manner. 

Suppose A to represent the holdfast, and B an 18-inch single 
swivel hook block secured to it, then the rope being passed 


Fig. 160. 
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over the sheave of the block, is made fast to itself with two half 
hitches round the standing end at C. 
As soon as the winch is worked and the rope made taut, it will 
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begin to unlay, and spin the block B round, thus taking the twist 
out of the rope; and this will go on, until the maximum strain re- 
quired, say 34 tons, has been worked up to, when it may be left taut 
for an hour or so and then coiled down. One manifest advantage 
of this plan is, that the rope is tested as well as stretched. 

The longer a tackle is, the more apt it is to become twisted, in 
ay cases it is practicable to rig anti-twisters, by lashing a 7-foot 
handspike with spun yarn securely to the shackle of the block, and 
fitting long light lines to each extremity. of the handspike to make 
fast with, or Fold on to, and so prevent the block from turning. 
In the case, however, of the main tackles of sheers this plan cannot 
be adopted with the upper blocks, as they must be left clear to 
swing to front or rear (as the sheers are heeled) between the spars 
in the contracted space just below the head of the sheers; however, 
an excellent plan to guard against these, or, indeed, any lon 
tackles, from twisting, is to reeve the fall so that the running en 
comes off from a centre sheave; two of the returns, on the same side, 
must, it is true, cross, but, as they are travelling the same way, 
(though at unequal rates) it will be found to be practically of no 
importance, and the gain in avoiding twist is inestimable. 

Ropes used with thimbles are safer than when ropes are slung 
over hooks, or when fastened by knots, even to the extent of 28 

cent. Therefore rope slings or straps should always be so 
tted if they may have to take a t strain. 


The hook of a block, even if it should not cause a sling to 


part, will soon destroy it (under great pressure) by cutting into 
the strands. 

All who have had large practical experience with rope, even 
of the best qualities, have arrived at the conclusion that the life 
of ropes in constant hard work is so uncertain, and they are 
found untrustworthy so unexpectedly, that no precaution should 
be neglected to ascertain by careful inspection (and actual test in 
doubtful cases) their — — value before undertaking any heavy 
operation in which rope tackles have to be employed. 

The actual strains to which they may be subjected should be 
calculated beforehand. And it should always be borne in mind 
that it is better to err on the safe side, and have a margin of safety 
in your favour. 

All tackles at present in use in the Artillery service for sheers, 
gyns, &c., being rope tackles (the only exceptions being the chain 
tackles of permanent sheers and cranes) it will not be necessary to 
enter into a comparison of the relative merits of rope and chain for 
lifting tackle. The mode of calculating the safe working load of 
chain is laid down at p. 405. i 

To find by construction the estrain on the strap or lashin 
securing a leading block. In this case the angle abc is 145°, an 
the scale for strains is 2 tons to an inch. 


. 


(A. M.) ' 25 
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Let “a,” (Fig. 160a), represent a capstan, exerting a strain of 
_ two tons on a rope passing through a leading block “b,” to an 
object at “c.” 


Set off “b f “6h” each representing 2 tons, complete the 
sen gin bf g h,and join b g. The strain on the s or 
ashing at d is represented by the diagonal b g, the resultant of the 
two forces b f and b h, and is in this case equal to 1} tons. 
_ As the angle a b c decreases the strain on the leading block 
increases, and vice yered, 
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The strain reaches its maximum when the angle abc is 0°, 
(Fig. 1603), in other words when the return b c lads back parallel 
to a b, in which case it would be double that exerted by the 
capstan or 4 tons; friction is not taken into account in the 
foregoing. 


THEORETICAL POWER OF MACHINES, DISREGARDING 
FRICTION. 


All instruction of N.C. officers and men in the power of the 
various machines they have to use should be as simple as possible, 
in order to be easily understood. With a view to this simplicity 
the following may be found useful. 


LEVERS. 


The first two only of the three orders of levers are, as a rule, used 
in the Artillery service. Fig. 166, lst order; fig 167, 2nd order. 


Fig. 166. 
A B 
l A { 
R F P 
Fig. 167. 

e P 
———— ae | 
A | B 

F R 


Both consist of two partes the lever, which we will call L, is 
the length between B, where the power P acts, and the fulcrum F. 
The counter-lever C L is the length between A, where the 
resistance R acts, and the fulcrum F. 
Then in all cases 
P:R::CL: L. 


And to find any of them 

RxCL 

leer Fae 

PxL 

c=" GL 

CL = PxL 

L= RxCL 

en 


Bent levers may however be used, or the power or resistance 
may not be applied parallel to each other in direction or at right 


angles to the lever, Figs, 168, 169, and 170, 
(A, M.) RR? 
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Fig. 168. 


Then perpendiculars let fall from the fulcrum on the direction of 
the power and resistance must be taken as the lever and counter- 
lever In the cases shown in Figs. 168, 169, and 170 F B’ will 
be the effective lever, instead of F B, and in Figs. 168 and 169 
F A’ the counter-lever instead of F A. 


SHEERS and DERRICKS. 
Sheers may be regarded as bent levers of the lst order. 


_ ‘Fig. 171. 


A 
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F = Foot of the sheers. 
AP = Back guy. 
W = Weight of main fall -+ Weight of gun + sling, &. 
AF = Spars. 
C = Point where weight of spars acts at centre of gravity. 
one F B perpendicular to A P; C D and AE perpendicular 
to P E. 
Then 
Tension of guy x F B= W x F E + Weight of spara x F D, 
From this equation the tension of guy may be found. 


Another method is the following :— 


Fig. 172. 


Let A F= Length of spars. 
A P= Length of back guy. 
P F=Distance of back guy from foot. 
A W= Direction of wei it. 
W= Weight of gun. 
Make A B= W + weight of main fall+4 weight of spars. 
Draw B D parallel to A P and complete parallelogram 


ABDE. 
Then A B= Weight. 
E A=Strain on back guy. 
A 1)= Thrust on spars. 


WHEEL AND AXLE. 


In the wheel and axle P: R:: Radius of axle: Radius of 
wheel. 

The bars of a crab capstan represent the wheel, the radius of 
the barrel + the semi-diameter of the rope the axle. 


Mean diam. of windlass = 10 inckes 
„ diam. of rope = 1 inch (about) 
Length of capstan bar = 16 ft. 
Do. do. effective = 12 ft. 
Do. of leverage = 6 ft. 
Then 


P: R:: 5h in. : 6 ft. 
P:K:: 1: 13 nearly. 
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TRIANGLE GYN. 


*Diameter of rope . 1” (about) 
5 barrel of windlass aa 
Effective leverage . z 7’ 5” 
:R::4}:7' 5”::1: 1977 


` Due to Tackle 1:6 
P: R.1:118:62 


Suna WAGON. 


Data same as for triangle gyn. 
Diameter of sling=2” 
peng gained by — —1 
> P:R: ef orle 
1 to sling, 1: A 
R::1:356 


Excepting 


TooTHED WHEELS. 
P: R:: No. of teeth in small wheel: No. in large. 


WINCH. 


— — <a 3 ty } including half diameter of rope. 


Number of teeth. 
Small wheel on driving shaft=12 
Large ,, spindle = 36 
Small ji z =12 
Large _,, barrel = 72 
44:14 
P:R: 12: 36’ 
iz: 72" 
or 1: 56 
N.B.—Other winches in the Service give a different mechanical 


advantage. 


GIBRALTAR GYN. 


Radius of handle = 13’ 
i * windlass = 3’’ 
Diameter of fall = 1” 
: R:: 33: 18 :: 1:3714 
Due to tackle, 1 : 6 
Due to toothed wheels, 11 : 57 
P:R::1: 11547 
E S E E ——— 


* For an 18-foot light gyn, the foll being 4 inches in cireumference. 


431 PART V; 
Material and Appliances. 


Wueert Puronase. 
P:R::1: 2 


PARBUCELING. 
P:R:: 1:2 


INCIINED PLANE. 
Fig. 173. 


A B 
P:R:: The height : Upper surface 
— CB: AC 


A scotch is an example of an inclined plane, and depends for 
its efficient action under ordinary circumstances on the angle at 
which its upper surface is inclined, and the friction between its 
baee and the substance on which it is placed. 


MOVEABLE INCLINED PLANE. 
P : R :: The height : The base (using fig. 173 
P:R::BC:AB 5* ) 


In the elevating gear of the 7-pr. mountain gon an inclined 

plane worked hy a screw is used, the base of which is 75 inches, 

its height 5 inches. In this case the power gained by the plane 
is as 7°5 : 5 nearly, or 3 : 2, 


WEDGE. 


The usual form of wedge is that of two inclined planes con- 
nected base to base. Therefore 
P: R:: Half the back of the wedge : The length 
The immense friction in the case of wedges, and the power used 
being — percussion and not pressure, makes their theory 
not applicable in practice with any degree of accuracy. In general 
terms the wedge is more powerful as its angle is more acute. 


Screw. 


In the screw the distance between the corresponding surfaces 
of two contiguous threads is called the distance between the 
threads. 
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AB = distance between threads of screw. __ 
P: R:: Distance between the threads : Circumference de- 
scribed by motive power. 


Lirtine Jack (Clerk’s). 


Length of handle = 3’ 4” 

Distance between threads = 4” 

P:R:: 4”: 3'4”x2 x 31416, 
or 1 : 502°656 


ELEVATING SCREW. 


Length of handle . . = 2’ 1” 
Distance between threads = 4” 
P:R::}":2' 1” x 2 x31416, 


or P: R:: 1: 31416. 


ENDLESS SCREW. 


When an endless screw works on a toothed wheel each revolu- 
tion of the screw turns one tooth of the wheel to which it is 
attached. 


Therefore P : R :: 1: No. of teeth in the wheel 
:: Distance between threads : Circumference 
described by the motive power. 


HYDRAULIC JACK. 


The hydraulic jack consists of a small piston worked by a lever, 
transmitting pressure through water to a larger piston; the 
pressure is therefore equal in every direction, and that on the 
surface of the larger piston will be as its area to that of the 


smaller, and these areas are to each other as the squares of their 
diameters. 
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_p.. f Length of counter-lever : lever 
Therefore P: R:: —J—— of small piston : diameter? of 


large 
In one of the jacks used in the service 


Diam. of small piston = 0°75” 

” arge 4, = 2:5" 
Effective length of lever = 22” 
Counter-lever = 1:5” 


. sis :22 =1: 1466 
P:R:: “75? : 252 = 1: lll 


1 : 162°95 nearly 


ROLLERS. 


Rollers give no mechanical advantage, but decrease friction 
only. They travel at half the rate of the body which rests upon 
them. 


CALCULATION OF THE DISTRIBUTION OF WEIGHT OR PRESSURE 
OF A GUN WHEN 8UPPORTED ON SKIDDING. 


When a gun is skidded, and it is desirable to ascertain the 
weight or pressure on each skid, the following plan is adopted :— 
The gun itself is treated as a lever of the second order, the 
power acting at one skid, whilst the other forms the fulcrum, the 
weight acting at the centre of gravity between the two skids, 


Fig. 161. 


i 
i 
Y 
We 250 Cwr. 


Example.— A 124-ton gun is supported on a hydraulic jack at the 
muzzle, 7 feet in front of the centre of gravity, and on a skid, 
under the breech coil, 3 feet 6 inches in rear of the same (vide 
Fig. 161), calculate the pressure at each point of support. 
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Now in this case W, the weight = 124 tons, or 250 cwt. 


To find the pressure on the jack. 


The counter lever, is A C = 3°5 feet 
The lever, is A B = 10°5 feet 


Applying the formula for the lever we get 
P:W::CL:L 
P : 250 :: 35: 105 
10:5 P = 250 x 3:5 = 875 
s P — 83°3 cwt., or 4 tons 3°3 cwt. 
i 10:5 ? 
which is the weight on the jack. 


The pressure on the breech skid must therefore be 166°7 cwt. 
or 8 tons 6'7 cwt. 


Another example:—Assuming the distance from the centre of 
gravity (which, with all the heavier natures of guns may be taken 
to lie in the axis of the trunnions) to the point of suspension at 
the cascable of a 25-ton gun to be 6 feet, how far in front of the 
centre of gravity must the gun be skidded to throw a weight of 
123 tons on the tackle of an 18-ft. heavy gyn employed to raise 
the breech? (Fig. 162.) 


Fig. 162. 


25 Tons on 500 CWT. 
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Applying the same formula as before, we get (when the 


counter lever is A C, and the lever A B= AC + 6’) 
P: W:: CL: L 
250 : 500:: AC: AC +6’ 
250 (AC + 6) = 500 AC 
AC+6=2AC 
“AC 26 


The gun must therefore be skidded at the “ half-weight” mark A. 

A simple case of this sort would be evident without any 
calculation. The figures are simply given to show the mode of 
procedure, which is precisely the same in every case. 


CALCULATION OF CROSS-BREAKING STRAIN OF TIMBER. 


It being but seldom that other than fir and oak skids are 
used in tne Artillery Service, it will be sufficient to consider these 
two natures; and, in all but exceptional cases, the only breaking 
weight that has to be calculated is that when the beam or skid is 
supported at both ends and loaded in the middle. The formula for 
which is . 

. 4bdsS 

l 


Where W is the breaking weight in pounds, / the distance be- 
tween points of support, 4 is the breadth or horizontal measure- 
ment, d is the depth or vertical measurement of a section of the 
beam when in use, all given in inches. 

S is a co-efficient whose value for service fir skids may be taken 
at 1100, and for oak skids at 1977. 

The safe working load for selected timber may be taken as 
4 W, and for unselected timber as } W. 

Should the co-efficient S be required for other natures of timber, 
information on the subject will be found in the Handbook for 
Field Service. 

The following examples will show the practical application of 
the formula :—- 


A fir skid 6’ x 12” x 12” is lying across a platform supported 
for one foot of its length at each end, what is its safe workin 
load, when loaded in the middle, assuming it to be unselectec 
timber? the distance between the points of support being 4 feet. 


By the foregoing rules = or the safe working load is— 


bP S Where b = 12” d=12” S = 1100 
l 1 = 4 ft. = 48 inches. 


W= 
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OOS = 12 x 1? x i? x 1100 — 39,600 lbs. = 17°66 tons. 
A beam of oak, selected timber, 10' x 15” x 9”, used on its 
edge, is supported for one foot of its length at each end, and loaded 
in the middle. What is the safe working load? In this case the 
W_ 26aS8 


safe working load = 7—— 


Where b = 9” d= 15” S = 1977 l= 8 ft. or 96 inches. 
2 
26d S_2 x9x15x15 x 1977 = 83,405 Ibs. nearly 


l 96 
= 372 tons. 


The third case to be considered is when a certain space C D 
(vide Fig. 163) is included between the lashing supporting the 
weight. In this instance the interval C D must be deducted from 
the length between the points of support A and B. Taking the 
same beam, with the same distance —— A and B, viz., 96 
inches, we have Z= A B — CD. Let C D equal 2 feet or 24 
inches, and our data will be as follows :— 


b=9" d= 15” S=1977 l= 96 — 24 = 72 inches. 


Then 2 a 8 — 2x9x 15x 15 x 1977 = 111,206} Ibe. 


= 49°6 tons nearly. 


Fig. 163. 


FıNDING PRESSURE OF WEIGHTS ON INCLINED PLANES. 


Let a certain weight W be resting on an inclined plane A C, 
and held there by tractive power, acting in the direction fd, 
parallel to A C, the force of gravity acting along the vertical f g, 


437 PART V. 
Material and Appliances. 


and the reaction of the plane (or its resistance to bending or 
breaking) acting on the line f e, perpendicular to A C. 


Fig. 164. 


J 


These three forces acting on the weight are in the same pro- 
portion as the sides of the triangle e f g, where 


g e, represents the tractive power 
fg the force of gravity 
and e f the reaction of tbe plane. 


Example.—An 18-ton gun is resting on short skidding on the 
deck of a barge, the preasures on the breech and muzzle skids 
being respectively 12 and 6 tons. Find by construction what the 
pressure on the breech skid will be, when parbuckling the gun up 
out of the barge on to a wharf when the skids have a slope of 4, 
and occupy the same relative positions, with reference to the 
centre of gravity of the gun as the short skidding described above. 
Friction being neglected, and it being assumed that the two par- 
buckle ropes are parallel to the long skids. 


Here we have a c, representing the weight, 12 tons, 
* a b, i the pressure 
on the breech skid, and c b the total strain on the two returns of 
the parbuckle rope; referring these to the ecale, we find their 
values to be 
ac = 12 tons 
a b = rather more than 10} tons 


cb = 5 tons 8 cwt. 


N.B.—} c b or 2 tons 14 cwt. will be the * theoretical ” 
strain on the running end of the parbuckle rope, 
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—— —— 


Fig. 165. 


(SCALE OF WEIGHTS AND PRESSURES: 4 Toxs TO AN Ixcu.) 


CALCULATION OF WEIGHT OF SHEER Spaks, &c. 


To find the weight of spars, beams, &c., their cubical content 
is first calculated, in the manner explained below, and then 
multiplied by the weight per cubic foot, which may be ascertamed 
by referring to the table of weights and specific gravities of 
timber, &c., given at page 441. 

The specific gravity of any substance is the proportion the 
weight of a cubic foot of it bears to the weight of a cubic foot of 
fresh water. Now, a cubic foot of fresh water weighs 1,000 
ounces or 62} lbs., its specific gravity is termed 1:0, and to this 
standard all specific gravities refer. For example, suppose on 
referring to a table of specific gravities you find the S.G. of 
Dantzic pine to be 65; then to ascertain the weight of a cubic 
foot, you have only to multiply the S.G. (‘65 in this case) by 
1,000 for the weight in ounces 


‘65 x |,000=650 02,2240 Ibs, 10 oz, 
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The eame mode of procedure holds good in every case. 

To find the weight of a beam rectangular in section. 

First calculate the number of square feet or inches contained 
in the end, by multiplying the sides together, then multiply the 
result by the length in feet or inches, and you will obtain the 
cubical content expressed in cubic feet or inches. To obtain the 
pean multiply the content in cubic feet by the weight per cubic 
‘oot. 

Example.—Required the weight of a fir skid (Dantzic pine) 
6’ x 12” x 12”. 

In this case both sides of the end being 1 foot in length it is 
plain that the area of the section is 1 square foot, this being 
— by 6 gives 6 cubic feet as the cubical content of the 
skid. 


A reference to the table of weights and specific gravities of 
timber, page 441, shows that one cubic foot of Dantzic pine weighs 
40 Ibs. —— 


6 x 40=240 Ibs. =2 cwt. 16 lbs. 


Another example.—Required the weight of an oak beam 
10’ x 15” x 9”. 

The area of the section is in this case 15 x 9 square inches= 
135 square inches; 10°=120; 135 x 120=16,200 cubic inches. 
To obtain the result expressed in cubic feet we must divide this 
by 1,728 (the number of cubic inches contained in one cubic 
foot). i 

16,200 
1,728 


Now, since 2 cubic foot of English oak weighs 48 lbs., the 
weight of the beam will be 


9°4 x48 = 451:2 lbs.=4 cwt. 3 lbs. 


To find the weight of a spar circular in section. 

Two cases have to be considered, namely : 

1. When the spar is of the same diameter throughout or truly 
cylindrical in form. 

2. When the spar tapera from butt to tip or tapers from some 
point in its length towards both ends. 

The method is the same in principle as that laid down for 
beams or skids of rectangular section, i.e., the area of the mean 
section having been found, the result is multiplied by the length 
for the cubical content. 

The formula for ascertaining the area of a circle is m r°, where 
a =3°1416 (or 3} expressed in fractions) and r is the length of the 
abs of the circle, where the mean section of the spar is 
taken. 


=9°4 cubic feet nearly. 


The value of ~ (the relative proportion the circumference of | 


a circle bears to the diameter when the latter is 1) being constant, 
it is only necessary to find r, 
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The circumference of a circle is usually designated by the 
formula 2 m7. In order therefore to obtain the. value of r, 
measure the circumference and divide the result by 22 or 6'3. In 
case 2, supposing the spar to taper regularly from butt to tip, the 
measurement of the circumference should be made in the middle 
of the spar for the mean circumference, which, divided by 6°3, 
would give the mean radius. . 

Again, should the spar be thickest in the middle and taper 
thence to both ends, the measurement should be taken midway 
between the centre and one of the ends. 

But should the greatest diameter of the spar lie somewhere 
between the middle and the butt, the simplest plan would be to 
ae the weight as for two taper spars and add the results 
together. 

Fig. 174 represents a spar of such a shape, a 5 being the point 
where the diameter is greatest. 


Fig. 174. 
Ee 
£ 3 

To find the total cubical content, first find that of the butt 
portion a b c d, then that of the tip part ab fg, and add them 
together for the total cubical content. 

Sheer spars may not unfrequently be met with of such a form, 
or some slight modification of it. 


Example. Find the weight of a sheer spar of Oregon pine 
70 feet in length and having a mean circumference of 6°3 feet :— 


a +*=the area of the mean section, where 
6:3 
m@=3°1416, r = 6371: r=] 


a 7°=3'1416 x 1=3°1416 square feet 
3°1416 x 70=220 cubic feet, very nearly. 


Now one cubic foot of Oregon pine weighs 37:8 lbs., the 
weight of the epar will therefore be : 


220 x 37:8 lbs. = 8316 lbs. =3 tons 14 cwt. 


Service oak skids are made of English oak and fir skids of 
Memel, Riga, or Dantzic pine, as may be available in the 
R.C.D. 
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All service skidding is square or rectangular in section, and 
sheer spars are always circular in section or approximately so; the 
foregoing examples should therefore suffice the artilleryman for 
practical work. 


TABLE OF WEIGHTS AND SPECIFIC GRAVITIES. 


Material. Specific Gravity. Weight per Cubic Foot. 
Water, Fresh.. oe ae 1° 62} lbs. 
cet EE ohh. tees 1-027 64°, 
Tron, Cast .. * wa 7°23 45l? ,, 
>» Wrought e's ae 7°78 485'6 ,, 
Timber—Ash.. * we “76 47° ,, 
Elm, English F "54 34°, 
Larch is * 55 85° , 
Oak, African Së “98 62° ý 
» English re 77 48°, 
Pine, Dantzic — bõ 0° 
» Memel * 55 34°, 
» Oregon ae “60 37°8 ,„ 
» Pitch.. “a “68 42:9 ,, 
» Red si: * 57 36°, 
» Riga.. * 65 41° ,, 
Sabicu aie ar “96 60° ,, 
Teak, African Pe “98 6l: , 
» Indian vi “88 65°: ,, 


Man POWER. 
Maximum efforts exerted for short periods of time. 


Pushing a load horizontally .. oe .. 100 Ibs, 
Pulling ditto a ce x Oa 
Tractive force in dragging a cart .. sa 40 
Lifting a weight from the ground by the hands 150 ,, 
Carrying on his shoulders, at 24 miles an hour 120 ,, 
Ditto by a man accustomed to the work .. 180 ,, 


LUBRICANTS 


Are used for reducing the friction between two surfaces in 
contact, and preserving material from the action of the atmosphere 
or damp. 

The following table gives the natures of lubricants with their 
usual application. 

(a. M.) 2F 
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Nature of Lubricant. 


Beeswax .. oe ee oe ae 
Coating—Composition of white lead or 
white zinc and tallow (parts 1 to 4) 
Ditto, ditto, cocoa nut oil and finely 

powdered chalk (equal parts) 
Grease —Fenners .. * * 


» Olive.. * * Ji Fè 


» Lucca a * as és 

Tallow—Russian .. is —* me 

» and Beeswax.. oe * es 
and Oi 


” ” ee ee 


Use. 


Edges of lubricating wads. 
Preserving bright metal surfaces and 
parts of gear, carriages, and platforms. 
Ditto ditto ditto 


Lubricating wheels and axles, also 
of platforms, applied to teeth of wheels. 
Ditto He. aa n 
Lubricating gear and machinery an 
filling hydraulic buffers. á 
Lubricating bearing surfaces. 
Used in combination with tallow for 
lubricating wads. 
Lubricating working parts of Gatling 


— gear, breech screws, &c. 
Packing for piston, hydraulic buffer, &. 
Luting. 

Lubricating parts of metal fuzes. 


Lubricants used to reduce the friction between bearing surfaces 


should never be allowed to become hard or dry. 


When this has 


become the case the surfaces should be cleaned and the lubricant 


renewed, 
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All stores, before being used, should be most carefully examined 
in every detail, to see that they are serviceable and suitable for 
the operation to be performed. 

No store should be put to a use for which it is not intended; 
for instance, ropes or levers should not be subjected to a strain 
they are not constructed for. 

It should be borne in mind that the destruction of any store 
may be attended with serious consequences, as it may not be 
possible to replace it at once, especially at out-stations. 

Always apply power in the most advantageous direction. 

See that supports and fulcrums have a firm base, and holdfasts 
are secure. 

When there is a possibility of a weight fetching way, have a 
preventer rope or ropes attached to it. A heavy weight in motion 
implies a largely increasing force. 

In this and the succeeding parts, the order of the words of 
command has been inserted, but this order may be changed as 
circumstances require. 

(A. m.) 2F2 
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Elementary Instruction. 


A detachment for instruction should consist of 19 Nos., and is 
formed up and told off as for M.L. gun drill. 


(A gun of about 58 cwt. is lying on the ground.) 


To TAKE Post FOR EXERCISE. 


Take post. 

Right (or left) turn. 
Double march. 
Halt. 

Inwards turn. 


“ Take post,” “ Right (or left) turn,” “ Double march,” “ Halt,’ 
t Inwards turn.” 

The detachment is marched and halted so that the even Nos. 
are on the right of the gun and the odd on the left, 2 and 3 in 
line with the muzzle, the whole facing inwards. In this position 
they are instructed in the general duties of the Nos. when engaged 
in moving guns, and in the names and uses of the various stores 
employed. i 


GENERAL DUTIES. 


2, 3, 4, and 5. Muzzle handspikemen. 

6 and 7. Place short skidding, scotches, rollers, fulerums for 
the handspikes or levers, and assist to lash steadying handspikes. 
16 and 17 assist when required. 

8 and 9. Place and attend to steadying handspikes, make 
arrangements for slewing the trunnions, and supply 6 and 7 with 
rollers, if not engaged in steadying the gun. 

10 and 11. Place drag-ropes on muzzle and breech, the former 
on the muzzle, the latter on the breech. 

8, 9, 10, and 11. Place long skids and planks. 18 and 19 
assist when required. 

12, 13, 14, and 15. Breech handspikemen. 

When two parbuckle ropes are used, they are fixed by 6 and 
12, 7 and 13; 12 and 13 fix the standing ends, 6 and 7 pass the 
running ends round the gun. The even Hon haul on the muzzle, 
the odd on the breech, the lowest Nos, next to the gun; 2 and 
3, or 2, 3, 4, and 5, assist with handspikes and scotches on their 
own sides. 

When one parbuckle rope is used, 6, 7, 12, and 13 pass it 
round the gun in rear of the trunnions the requisite number of 
times, and 13 either mukes it fast to one of the trunnions, or holds 
on to the end, as required. 
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In fixing tackles, 10 and 11 fix the standing blocks, 12 and 13 
the moveable. 
Before commencing any exercise it should be ascertained that 
the men know their several duties, by proving the Nos., thus, 
“* Muzzle handspikemen,” “ Prove,” &c. 


Stores REQUIRED. 


The following stores should be brought up by the Nos. who 
are to use them, viz.:— * 


8 handspikes. . ore a .. by the handspikemen. 
4 3’x6"x9" 
— — * oe pieces of skidding q 


PE EA by 6 and 7, assisted 
re e i — 16 and 17. 
arge * 
4medium .. \ scotches .. * 
4 small 
2 drag ropes. . F ši -» by Nos. 10 and 11. 
Parbuckle ropes, tackles, or selva- 


gees, if required .. ee. «+ by Nos. 12 and 13. 


To ARRANGE STORES. 
Arrange Stores. 


* Arrange stores,” the handspikes are laid down in rear of the 
Nos. who brought them up, the points of the handspikes inwards 
on the right side of the handspike Nos., at right angles to the gun. 
The skidding also in rear of the Nos. who provide it parallel to 
the handspikes, the scotches alongside the skidding. 

The drag ropes in rear of the Nos. who brought them out. 


DIFFERENT ORDERS OF LEVERS. 


In the following exercises the commands to use the handspikes 
in the “1st Order” or “2nd Order” will be given, by which it 
is to be understood that the handspikes are to be applied as levers 
of the lst or 2nd Order of the lever. 

The portion, PF, of the handspike between the power and the 
fulcrum is called the lever, WF, between the weight and the 
fulcrum, the counter lever. 
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Levers. Frest ORDER. 


When the fulcrum is between the weight and the power 
applied to move it, the handspike is used in the Ist Order of the 
lever. Figs. 1, 2. l i 


Fig. 1. 


When the weight is between the power and the fulcrum, the 
, handspike is used in the 2nd Order of the lever, Fige. 3, 4. 
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To RAISE a Gun on TO Sarppina. 
When handapikes can be —— under the chase. 
In raising a gun on to skidding the muzzle should be raised 
first. In lowering, the contrary. 


With handspihes, 1st Order. 
Prepare to raise the muzzle. 
Bear down. 


Come up. 
Scotch up. 
With handspikes, 2nd Order. a 


re to raise the muzzle. 
Li . 
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Lower. 

Scotch up. 

alrrange stores. 

Take post. 

By Le Order \ Prepare to raise the breech, 
» 2nd y 

Bear down (Lift). 

Come up (Lower). 

Scotch up. 


The muzzle is first raised, as giving a lighter lift. 


“ With handspikes, 1st Order,” “ Prepare to raise the muzzle.— 
6 and 7 each place a skid parallel to the gun, within a few inches 
of the muzzle; 2, 3, 4, 5 take up their handspikes, and place the 
points with the bevelled sides down under the chase, using the 


skids as fulcrums. 


“ Bear down.”—-The Nos. bear down on the ends of the hand- 
spikes, and as the gun rises 6 and 7 push scotches, a 3-inch piece, 
or any other skid for which there may be room, under the gun. 
As soon as this has been done “ Come up ” is given, the handspike- 
men allow the ends of their handspikes to rise, and remove them ; 
6 and 7 at once re-arrange the fulcrums, the handspikes are again 
applied, and “ Bear down” again given; 6 and 7 get a piece of 
skidding under the gun near the centre of gravity; when the gun 
rests on the skidding, “ Come up,” “ Scotch up” is given. 


If necessary, in raising the muzzle or breech, 12, 13, 14, and 
15 will be ordered to double-man the handspikes of 2, 3, 4, and 5, 
or the reverse. 


When the muzzle is sufficiently off the ground, “ 2nd Order, 
Prepare to raise the muzzle” may be given, when 2, 3, 4, and 5 
will place their handspikes, bevelled sides up, well under the gun, 
using the ground as a fulcrum. “ Lift.” —They lift until “ Lower” 
is given, and the weight is taken by skidding, as before. When 
the muzzle has been raised sufficiently high, the gun is scotched 
up on a skid, near the centre of gravity. 

& ” 

W * tel —* »} “ Prepare to raise the breech.’—12, 13, 14, 
and 15 use their handspikes as directed, 6 and 7 supplying 
fulcrums if necessary; the breech is raised, and a skid is placed in 
rear of the centre of gravity. 


“ Come up” or “ Lower.” —The weight is allowed to descend on 
the skid, and at “ Scotch up” 6 and 7 scotch up. 
The muzzle and breech are now raised alternately by the hand- 
poeman, 6 and 7 building up under the gun, and taking care that 
t 


e base of the supports is firm, and neither likely to sink nor turn 
over. 


When heavy guns are raised on skidding, they should not have 
a greater slope to the front or rear than 8 degrees. 
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To ROLL a GUN OFF SHORT SKIDDING, 


Prepare to roll the gun to the right (or left). 
Heave. 


“ Prepare to roll the gun to the right (or left),” 6 or 7 will 
remove the scotches from their side; 3, 5, 13, and 15, or 2, 4, 12, 
and 14, assisted if necessary by the other handspike numbers, 
prepare to roll over the gun by placing their handspikes under it. 

“ Heave,” the Nos. lift on their handspikes, and the gun is 
thrown on the ground. 


To ARRANGE STORES. 
Arrange Stores. 


Arrange Slores.—The handepikes, &c., are placed as at the 
commencement of the exercise. 


To RAISE A Gun on TO SKIDDING. 


When handspikes cannot be applied under the chase, as may 
be the case when the gun-has sunk into the ground. 


lst Order. 

Prepare to raise the muzzle. 
Bear down. 

Come up. 

Scotch up. 


“ 1st Order,” “ Prepare to raise the muzzle,” 6 places a 6” x9” 
skid on its edge, in front of the muzzle, as a fulcrum for the hand- 
spikes of 2 and 3; 4 and 5 double-man these handspikes, which 
are placed bevelled side down, in the bore of the gun. 

ẽ Bear down,” “ Come up,” “ Scotch up,” as before. 

Or, 6 may be instructed to place a handspike or a skid in the 
bore, and the handspikes of the muzzle Nos. be placed under it, to 
lift either by lst or 2nd order of the levers, as they did under the 
chase of the gun. 


To RAISE A Gun WITH A LEVER. 


Prepare to raise the muzzle. 
Bear down. 

Come up. 

Scotch up. 

Adjust the fulcrum. 

Fresh purchase. 

Bear down. 

Come up. 

Scotch up. 
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Stores as before, also a 10-foot or 12-foot lever, which is 
brought up by 2 and 3, and is placed in prolongation of the gun, 
point towards the muzzle. ; 

«& Prepare to raise the muzzle,” 2 and 3 lift the small end of the 
lever, 4 and 5 the point, which they rest on the muzzle of the 
gun until 6 and 7 have placed a fulcrum for it; they then place the 
point either in the bore of the gun or under the muzzle, and 
2, 3, 8, 9, 10, 11, 4, and 5 i to bear down, 2 and 3 being 
at the small end, the other Nos. placing themselves in order 
towards the point. 

& Bear down,” &c., as before. 

When the fulcrum has to be raised, “ Adjust the fulcrum” or 
c Fresh purchase,” 4 and 5 lift the point of the lever on to the top 
of the gun, 2 and 3 attending to the small end. 

In raising the breech, 12, 13, 14, and 15 take the place of 
2, 3, 4, and 5, the other Nos. as before. Fige. 5, 6. 


Raising MUZZLE WITH LEVER. 
Fig. 5. 


To LOWER A QUN WITH HANDSPIKES OR LEVER. 


The same words of command are given, and the same duties 
performed by the Nos., as in raising; 6 and 7 are to be instructed 
to arrange the skidding and fulcrums, so that the weight shall be 
received on the former before the small ends of the handspike or 
lever have risen too high, to prevent the fulcrums turning over. 
They should at all times be ready to scotch up when ordered. 


To RarsE Heavy Guns ON TO SKIDDING. 


Heavy guns are raised on to skidiling either by levers, gyns, 
or jacks. 
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By Lever. 
Stores Required. 
Drag ropes, heavy .. T ös 
Lever, 14-feet * F = 
Planks, oak, half, 6’ x 12” x 3” . 
Scotches, of sorts .. a 


Skids, fir, 4’ x 12" x 12%.. ok, 
Do. do. 3’x Sx 6”... ix * 
Do. do. 3 x 6”x 3” .. nM 


The muzzle is first raised by the lever till high enough to get 
an oak plank with a 6” x 9” over it under the short coil, on which 
the gun is scotched up. 

he breech is then raised ; the first lift, a flat 3” piece or an 
onk plank may be got under the breech coil, and the next lift six 
inches of skidding, and so on until the gun is skidded at the re- 
quired height with the axis horizontal. 

It is a good plan to make fast the centre of a heavy drag rope 
with a clove hitch to the small end of the lever, to assist the Nos. 
applying it. 

If the ground is soft, planks should be placed under the 
skidding and fulcrums. ; 


Dr WOR ee 


By Gyn. 
(Vide Part VII., Sect. I.) 
By Jacks, 


The breech and muzzle are raised alternately, care being taken: 
not to get the gun too much out of the horizontal. Vide page 498 
et seq. 


To SLEW THE TRUNNIONS OF A QUN 


Is to turn the gun on its axis, so as to bring the trunnions into 
any required position. 

The trunnions may be slewed, to bring them horizontal or 
vertical, by attaching a lever or handspike to a trunnion, in the 
same manner as is done in steadying a gun (page 453), and 
scotching up under the gun with a piece of iron, or greased 
scotches*, on the side towards which it is to be turned, or by 
passing the bight of a rope round the gun once or twice, and 

lacing the point of a lever or handspike through it, and bearing 
— or lifting up, using the gun as a fulcrum, the ends of the 
rope being held to prevent them sli ping, the gun being scotched 
as before. Twe levers may be employed in this way at the same 
time, in concert with that on the trurnion. The friction of the 
gan on the skids should be reduced as far as possible by skidding 


# The iron point of a picket or hook of a drag rope answers well for light guns. 


PART VI. 


452 
Elementary Instruction. 


the gun on oak and watering the skids.. With very heavy guns, 
to still further diminish friction, greased iron plates may be inter- 
posed between the gun and the kids. . 

Should the greased ecotches be forced from their position in 
slewing, they should be secured by placing a handspike or lever 
across both of them and lashing it. With the heavier natures the 
trunnions may be slewed with a gyn or overhead tackle, lifting 
jack or lever applied under a trunnion, or by using two or more 
levers applied as previously described. 

Unless the axis of the gun is horizontal the gun will travel 
towards the lower end, 

By Levers. 


A lever should be lashed as for light guns, and a tackle made 
fast to the end of it. If the trunnions are perpendicular, another 
tackle may be applied to the lower trunnion; but when the lower 
trunnion is so situated that a purchase can be taken under it, a 
second lever should be applied. 

Two or more levers may be used in the manner previously 
described at page 451. 

Skids should be watered, or other means taken to lessen 
friction. 

By a Gyn. 

The gyn should be placed so that the tackle is over the trunnion 
to be raised, a sling is then passed round one trunnion, brought 
up under the gun, and the tackle hooked into it. 


By Jacks. 


- If the gun is so situated that a jack can be applied under a 
trunnion, it may be slewed by so placing and working the jack. 
This, being a very slow process, is only apalicabis when but 
little slewing is required. 
‘Trunnions may be slewed by rolling the gun over, and then 
cutting it back into its place. 


To SLEw a Gun END For END 


Is to turn it round, not allowing it to revolve on its longer 
axis. 
Skidding is placed under the gun, as near the centre of gravity 
as possible, and a lever put in the bore; 8 and 9 with handspikes 
revent the gun rolling as the muzzle is carried round in the 
irection required; the skidding is adjusted as necessary by 
6 and 7. 
To Cur a Gun. 


To cut a gun is to cause it to move horizontally, without 
rolling, by moving breech and muzzle alternately in the required 
direction. 

Heavy guns up to 12 tons can be cut by a lever placed in 
the bore. z 
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The skids on which the gun to be cut rests should be close 
to its centre of gravity. 

The end of the gun opposite to that to be moved should be 
scotched up. 


To Pincu a Gun. 


Pinching is the operation of moving a gun by small heaves of 
the handspike, without allowing it to turn on its axis. 

It is only applicable to the Tighter natures. 

If a gun resting on skids is to be pinched sideways, a steady- 
ing handspike is first placed, ns in slewing trunnions. Fig. 7. 
Two handspikes are then held with their points close to the gun 
bevel under, one resting upon each skid, on the side opposite to 
that towards which the gun is to be moved. At “ Bear down,” 
the small ends are brought down, and the gun moved as described 
in the preceding paragraph. 

When the breech is pinched back, as when on an inclined 
plane, a handspike must be applied as a scotch at the opposite side 
of the chase, and when the mmzzle is pinched backwards or 
forwards at the opposite side of the breech. 


Fig. 7. 


To Row a Gun. 


Rowing is the operation of moving a gun in the direction of 
its length. ; l 

The handspikemen on each side apply their handspikes on the 
skids on which the gun rests,* under the gun, as levers of the 
first order, the — ends being in the direction it is intended to 
move the gun; a drag-rope is attached to the breech or muzzle, 
as required, to be hauled on by all the remaining Nos. of the 
detachment. i 

At “ Row” and “ Heave” the Nos. bear down and bring the 
small ends smartly in a direction opposite to that in which the 


SS 


® It will generally be necessary to place extra fulcrums for this operation. 
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gun is to move, moving together as in — a boat; the Nos. 
on the drag-rope hauling at the same time. Fig. 8. 

If possible, the gun should have a safe inclination in the 
direction it is to move. 6 and 7 attend to scotching up. 


Fig. 8. 


ts t6 t0 


To PARBUCKLE A Gun. 


Parbuckling is the operation of rolling a gun by means of ropes 
(parbuckle ropes) passing round it, which operation may be per- 
formed when the gun rests on skidding sufficiently high to allow 
-of its trunnions revolving without touching the — 

As the breech is larger than the chase, it advances more rapidly, 
which must be corrected from time to time. This is done either 
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by scotching up the breech and hauling forward the muzzle, or 
sometimes, when on an incline, by scotching up the muzzle and 
pinching back the breech. Neither should be done too much, 
otherwise the trunnion will be stopped by the skid. 

Pinching back the breech can only be done with the smaller 
natures. With heavy guns the muzzle has always to be cut or 
hauled forward. 


A gun may be parbuckled— . 
1. By a single parbuckle rope either passed round the guna 


certain number of times, and secured to a trunnion, or else passed. 


round the gun in the ordinary way, and made fast to a holdtast. 
2. By a single running parbuckle rope. 
3. By two parbuckle ropes, one in front and one in rear of the 


With a single standing parbuckle the running end comes off 
next to the breech. 

With a single running parbuckle the running end (that hauled 
on) comes off next to the trunnions. 

In all cases, in parbuckling a gun up an incline, the running end 
.of the parbuckle rope should come off above the gun: in par- 
buckling down an incline, the reverse when two parbuckle ropes 
are used, but the same when one is used, made fast to one trunnion. 

Two parbuckle ropes should invariably be used when the 
incline is greater than 10°. 

In parbuckling, the longer axis of the gun should be kept 
horizontal; the muzzle may be brought up sufficiently by placing 
an oak plank on the skid. The trunnions should also be * as 
close to the breech skid as possible, leaving sufficient room to 
prevent the rope from cutting the edge of the skid, so that the 
muzzle may be moved easily backwards or forwards as required. 

In placing skids for parbuckling, they should be slightly lower 
than the skids on which the gun is resting. 


Place skids. 

Fiz parbuckle rope (or ropes). 
Unscotch. 

Taut,—Heave. 

Halt. 

Scotch up the breech. 
Forward the muzzle. 

Halt. 


In addition to the stores before detailed, the following stores 
are brought up :— 

2 and 3 bring up a lever. 

8, 9, 10, and 11, two parbuckling skids. 

12 and 13, parbuckle rope or ropes. 
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On Level Ground. 


“ Place Skids..—The parbuckling skids are placed so as to 
overlap those on which the gun rests about 6 inches, and should 
be placed at about 3 feet apart, that of the breech about a foot 
from the trunnion; if there is any difficulty in placing them thus, 
the muzzle and breech can be lifted alternately, and the skids 
launched under the gun, or the long skids may be made to abut 
against the. short ones, and other pieces of skidding be used to 
break joint, and prevent the gun slipping down between them. 

« Fix Parbuckle rope.’—In the case of a standing parbuckle 
rope, it is passed round the gun by 6 and 7 four or five times, and 
then made fast to one of the trunnions by 12 and 13; in the case 
of arunning parbuckle rope, three turns may be taken; and 12 
and 13, assisted by 6 and 7, if necessary, hold on to the end; 
these Nos. keep the rope in its proper position on the gun. 

“© Unscotch.”—2 and 3 unscotch the gun. 

“ Taut,’—“ Heave.”—The former is only a caution for the 
Nos. to stretch the rope, and be ready to heave together. 2 
and 3, or 2, 3,4, and 5, assist to roll the gun over with handspikes, 


and place scotches, &c. ‘The other Nos. not specially employed 


heave on the rope. 

When it is necessary to bring the muzzle forward, “ Halt,” 
“Scotch up the breech,” “ Forward the muzzle,” are given. The 
handspikemen pinch forward the muzzle, or the running end of 
the parbuckle rope is brought in front of one of the trunnions, and 
a hitch taken with it round a skid in the bore, the Nos. on the 
rope hauling, whilst the others lift with levers or handspikes, or it 
may be hauled forward by means of a tackle or drag rope. 

Or one end of a short rope may be fastened to a skid in the 
bore, and the other end with a stopper hitch to the parbuckle 
rope, so as to admit of its being utilized to haul forward the muzzle. 

hen the muzzle has been thus moved sufficiently forward, the 
stopper hitch is cast off, the parbuckling continued, and the short 
rope coiled on the skid till required again. 

When the muzzle is somewhat in front of the breech, the par- 
buckle rope is arranged for hauling, the gun unscotched and made 
to revolve as before. 

It will be found that it will facilitate the moving forward the 
muzzle by doing so when the gun is in motion. 

The short skids are brought up by 8, 9, 10, and 11 (or by 
other Nos. detailed for the duty), and arranged so as to receive 
the gun as it comes off the long ones; when it does so, they bring 
up the long skids and place them as before, the gun remaining 
scotched up on the short skids in the interim. 


Up or Down a Slope. 


Tn parbuckling up or down a slope, where two parbucklin 
ropes as used, one is placed round the breech, the other — 
the muzzle. 
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One end of each of the parbuckle ropes is passed under or over 
the gun by 6 and 7, and made fast to pickets or some suitable 
holdfasts by 12 and 13, whilst the remaining Nos. man the other 
ends. 


Parbuckling Heavy Guns. 


The following stores are required :— 
8 7-foot handspikes. 
4 skids, 20’ x 15” x 15”. 
2, Fx r1 
1 14-foot lever. 
2 heavy drag ropes. 
1 parbuckle rope, 6”. 
8 scotches. 
4 oak planks, 
1 water bucket, filled, and brush. 
4 oak skids, 3’ x 6” x 3”. 


In parbuckling heavy guns, unless the greater part of the 
weight is kept on the breech skid, it is difficult to kaul the muzzle 
forward. 

When the skids have only a bearing at the ends, the breech 
skid should be well supported intermediately. 

Where skids laid in continuation do not overlap, short skids 
4’ x 12” x 12” should be placed outside the long skids to break 
joint, with planks or skidding on top as required. 

Oak planks should be laid on the muzzle skids, and so placed 
that their junction should not be over that of the skids. 

The muzzle should be rolled and not hauled forward over a 
joint between two planks. 

In parbuckling, if the breech has to be raised on to a skid 
slightl — than that on which it rests, it can be done by using 
an inclined plane, such as a large coin. 


The instructions contained in the following extract, from “Notes 
on Moving and Mounting 35 and 38-Ton Guns,” will be found 
generally applicable to all the heavier natures. 

In parbuckling heavy guns, stability of roadway must be 
ensured by supporting the parbuckling skids at short intervals. 

The 35-ton gun ‘has the trunnions placed so far aft on the 
breech coil that the gun will take a skid on this coil in front, as 
well as in rear, of its centre of gravity ; hence it may be rolled 
straight to the front or rear on this cylindrical coil, and thus 
“cutting forward the muzzle” may be dispensed with, unless it 
is desired to change the direction. 

In parbuckling* the gun in this manner, it is well to use oak 

lanks over the fir skids, for the skid in front of the trunnions 
ies, of necessity, so very close to the centre of gravity that it 


® Nots.—Average resistance in parbuckling on level: on fir skids, ẹẹth of 
weight; on oak skids, pyth of weight. 
(4. M.) 2G 
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must take the greater part of the weight of the gun, and under 
such circumstances a fir skid, unless thus protected, is soon 
rendered unserviceable. 

A traction engine has been found very useful to give the 
motive power when parbuckling these heavy guns, and in cutting 
forward the muzzle. 

In parbuckling 38-ton guns, the following are the main points 


` to be observed :— 


Ist. The axis of the gun should be kept horizontal. 

This may be secured by keeping about nine inches of oak 
(planks or skidding) on top of the muzzle skid under the short coil. 

If the axis is not kept horizontal, not only has the gun a con- 
stant tendency to lurch to the lowest end, but the weight is thrown 
unfairly on the skids, which are then soon destroyed. 

2nd. It is well to use two skids under the breech coil, because, 
unless the greater part of the * is kept on the breech skids, 
the muzzle is not sufficiently under control for cutting forward, 
and if such pressure has to be taken by one skid, it suffers in 
proportion. 

It has been found that, when these points have been attended 
to, the skids under the breech, even when unprotected by oak, 
receive but very little injury. They should be placed as follows 
—viz, the front breech skid about six or eight inches in rear of 
the trunnions, and the second close behind it; the muzzle skid 
and planks (which should be kept clear of Brit and well watered) 
rather in front of the centre of the short coil. 

Cutting forward the muzzle is effected in the ordinary way, only 
more power is requisite. The harder the surface on which it rests, 
the less the friction. It is a good plan to keep greased iron rails 
or plates on top of the muzzle skid, and incline the breech scotch 
to diminish the resistance. 

Onthe level,the following will be about the purchaserequired:— 

An 8-ft. 12-in. oak roller is used as a muzzle fid, and allowed 
to project about 3 feet out of the bore; near its outer end a short 
6-inch rope sling with thimble is placed, as a means of attaching 
the tackle, consisting of one double and one single 12-in. Bothway 
block, rove with 4-inch fall, led away to crab capstan. 

The capstan Nos., walking round as the gun is parbuckled 
forward, cut the muzzle at the same time. 

In rising a slope, and even occasionally on the level, if too 
much weight is allowed to get on the muzzle skid, it will be 
advisable to aid the operation by using a 14-foot lever (1st order) 
at the muzzle, thus reducing pressure and friction on the muzzle 
skid, which should be lashed to prevent it moving—should its se 

he — d precautions, 
parbuckling up or down a slope, the same . 
only —* an extra degree, apply as vith lighter guns. (Vide 


page 456.) 
It may here be noted that, if the gun has to be moved over 
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any but a very ehort distance, it will be a saving to do so by sleigh 
and rollers, in preference to parbucklin 


g. 
The average rate of poren will depend on the nature of - 


the ground and the number of men employed. Over bad ground, 
with 40 men, it will be about 30 feet per hour. 


Parbuckling of a Trolly (Railway)—-Sleiyh, §e. 


In parbuckling these guns off a trolly, two cases present them- 
selves for consideration. 

Firstly, when the gun is on short skidding on the trolly high 
enough for it to be rolled off at once on to the long skids. 

Secondly, when the has only low skidding, or oak planks, 
under its breech coil. * latter case it will be necessary to 
see that the short skids or planks on which the gun rests have their 
ends flush with the edge of the trolly, on that side on which it is 
intended to roll the gun off; and should there be any chance of 
the trunnion not clearing the side of the trolly, it may be slewed 
a little upwards. 

- The long skids a, 5, are then butted close up against the short 
skids, or planks on which the gun rests, and are skidded up to the 
same level. Vide Fig. 9. 
The supporting * at a are close to the trolly, the second 
lot at c about 6 feet out, and the outer ends of the long skids are 
temporarily supported at 4, until the gun has rolled beyond the 
point a. e support at b is then removed, and as the gun passes 
beyond c, the ends of the long skids are allowed to dip. 

They are then skidded up under at short intervals between c 
and b, where their ends meet the ground. 

The plan shows the mode of lashing the long skids back to the 
trolly, to guard against their moving away from the trolly when 
they receive the weight, for should they do so * would 
— upset the supportin Sg and let the gun down; a, 
b, c, d, e, is a 44-inch parbuckle rope, held in position by the three 
luff tackles, a and e at the two ends, and cat the bight. The rope 
itself lies round the outer end of the parbuckle skids, and keeps 
them in position. 

By following this plan perfect security is obtained, and the 
long and tedious operation of jacking the gun up until it can be 
skidded high enough to enable it to be rolled straight off the short 
skids, on the trolly, on to the long parbuckle skids, when the 
latter are resting on the edge of the trolly, is avoided. The usual 
precautions, as r check ropes, when going down the incline 
(between c and 5 im the elevation) must of course be attended to. 

Parbuckling on to a trolly is the converse of the latter, and 
calls for no special remark; but it may be as well to observe that 
in either case it is advisable to lash the muzzle skid, to prevent its 
moving in cutting forward the muzzle, which otherwise it is nearly 
certain to do from the great pressure and friction, even if levers 


are used to aid the operation. 
(a. m.) l 202 


PART VI. 460 


Elementary Instruction. 


Fig. 9. 
Elevation. 
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Shewing the mode of lashing the long skids back to the trolly. 


To Move a Gun on ROLLERS. 


Some guns, such as the 64 and 80-pr. R.M.L. converted guns, 
are of such a shape that they can be very easily moved on rollers, 
over considerable distances, whilst others, such as the 7-inch R.B.L. 
guns, are especially unsuited for this mode of transport. 

All the “ Woolwich” guns can, without difficulty, be moved 
short distances to front or rear on rollers, a steadying lever being 
secured to the trunnions or jammed through the breeching loop, 
anil the rollers applied, one under the breech coil, the other under 
the short coil or chase, the latter being raised by skidding to a 
sufficiently high level to keep the axis of the gun horizontal. 

Owing to the necessity for constantly readjusting the rollere, 
this mode of moving the heavier natures of guns, can only be 
considered applicable in cases where but a short distance has to be 
traversed. 

The following description has reference to a 64 or 80-pr. 
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converted R.M.L. gun, with which elementary exercises would be 
usually carried out. 


. To Move a Gun on Rollers. 
The gun to be resting on two short skids 9 inches from the 
und. 
2nd Order—Prepare to raise the breech. 
Lift. 
Place the roller. 
Te 
Scolch up. 
2nd Order—Prepare to raise tke muzzle. 
Lift. 
Place the roller. 
Lower. 
Scotch up. 
Fiz Steadying Handspikes. 
Fix Muzzle (Breech) Drag-rope. 
Taut. Heave. 
The following additional stores are required :— 
Skids, 3'x 6” x3” .. ish R 
Rollers, 3’ x 6” ae .. 3} Provided by 6 and 7. 
Ms, se , + 2 
Ropes lashing, 14 inches .. 2 ; 
Haudapikes, P oot..  .. g f Provided by 8 and 9. 


7 s s Provided b 8, 9, 10 
Planks, 6’ x3” x 12 J si ete d d 


“2nd Order. Prepare to raise the breech.”—The breech is 
raised, the skid is removed. 

“ Place the roller.’-—A roller is placed under the gun as near 
the centre of gravity as possible by Nos. 6 and 7. 

“ Lower,” “ Scotch up.’—The gun is lowered on to the roller, 
and is scotched in front, rear and on top. 

“2nd Order. Prepare to raise the muzzle.” —The muzzle is 
raised, the skid is removed. 

“ Place the roller.” —A roller is placed at the same distance from 
the breech roller that the latter is from the breech end of the gun. 

“ Lower,” “ Scotch up.”—As before. 

“ Fix steadying handspikes.”—Nos. 8 and 9 each lay a 7-foot 
handspike over the gun, bevel down, so that the points may be 
over the trunnions on the opposite side. No. 8 makes a timber 
hitch on the right trunnion with the lashing rope, and takes three 
or four turns round his own handspike, the point of that of 9, and 
the trunnion. No. 9 makes fast his own handspike, and that of 8 
in the same way, they frap the returns at the same time, and 
make fast with a clove hitch, 6 and 7 holding the handspikes in 
their places whilst they are being lashed. 

“ Fix muzzle (breech) drag-rope.”—If the gun is to be moved 
muzzle foremost, No. 10 makes his drag-rope fast round the 
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muzzle, and the remaining Nos., except 8 and 9, at the steadying 
handspikes, and 6 and 7 at the rollers, man the drag-rope. 

en the rear roller leaves the gun, the front roller should be 
under the centre of gravity. Nos. 6 and 7 have a third roller 
ready, and, as the muzzle rises, place the roller so as to receive 
the muzzle when it dips. This roller must be so placed that it 
will arrive under the centre of gravity as the other leaves the 
gun; by 6 and 7 placing the rollers judiciously and square to the 
gun much trouble is avoided. 

If it is desired to change directions to the right or left the 
front roller should be cut in the required direction, and the rear 
roller in the contrary direction, Nos.6 and 7 using mauls as 
required. 

It is generally found most convenient to move the gun breech 
foremost. 

Should it be required to take the gun through a narrow 

e where steadying handspikes could not be made fast in the 
usual way, the difficulty may be overcome either by jamming one 
handspike through the breeching loop, or if that is still too wide, 
by suspending a handspike alongside the gun under each 
trunnion; a few returns of light lashing passed over the gun from 


‘ handspike to handspike serve to suspend them near each end, and 


a turn or two taken underneath the gun to keep them from 
opening out. 

The 64 and 80-pr. can be very readily transported in this 
manner on rollers without constructing a sleigh for them. 


To PLACE A Gun ON ROLLERS, WITH PLANKS 
UNDER THEM. 

The gun is skidded on two 6” x %” on their edge, one in front 
and one in rear of the centre of gravity. 

The breech is raised with a lever applied under the cascable : 
the fulcrum being placed fore and aft, in prolongation of the axis 
of the gun, so as not to interfere with laying the plank roadway, 

. 10. 


fig 


Fig. 10. 


F s SSES 
LL oe 


The breech skid is removed, and two planks parallel to the 
gun and about a foot apart are launched up to the front skid at A: 
on these are placed two 6-inch ground rollers, one in front and one 
in rear of the centre of gravity; the gun being lowered oa to 
them, is scotched up, front, rear, and on to 

The muzzle skid can now be knockad out and steadying 
handspikes applied in one of the ways previously described. 
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Section I.—Triangle Gyns. 


Triangle gyns are generally epoken of simply as “ Gyns,” and 
dii ‘ell be ‘Stored to i the following desediptoas “the Od 
ralter Gyn, which is an entirely different kind of machine, will be 
found described at page 484. 

Gyns give a mechanical advantage of about 19 to 1 indepen- 
dent of the tackle. 

Gyns were formerly made of wood, and although the manu- 
facture of wooden gyns has been discontinued, they will doubtless 
be met with for years to come at many stations, 


There are three kinds of wooden gyns, viz. :— 


‘The 16-ft. (manufacture discontinued, but will still be 
met with.) 

The 18-ft. light. 

The 18-ft. heavy. 


The 16-ft. weighs about 9 cwt., and will raise 70 cwt. 
when furnished with wrought iron, and 60 cwt. with cast iron 


ee 
he 18-ft. light gyn weighs about 13 cwt., and will raise 
7 tons with wrought iron fittings, and 6 tons with cast iron. 

The 18-ft. heavy gyn is furnished with wrought iron fittings, 
and is calculated to raise 12 tons. 


* The wrought iron fittings of may be distinguished from cast iron by the 
dilerece in the form ofthe eth of tho ratchet on tho winds. * * 

en wrought iron the faces an es of the teeth are straight n cast iron, 
the upper face of the teeth are curved or hog-becked. i 
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Iron gyns are manufactured of the same dimensions as the 
wooden—they are slightly heavier, and constructed to raise the 


` game weights as detailed for wooden gyns with wrought iron 


fittings. Those first introduced were fitted with head bolt and 
shackle, but the latest pattern have a head bolt only and no 
shackle, the introduction of the forked prypole enabling the hook 
of the upper block of the tackle to be placed over the head bolt, 
thus securing several inches more lift. 

A gyn consists of two cheeks, with cross-bars, a prypole, a 
windlass with levers, a head-bolt, or head-bolt aed shackle, 
according to the pattern, three shoes or trucks for the feet, and 
a tackle. 

The wooden gyns have two crossbars. 

The 18-foot heavy gyn has two link loops fitted to the cheeks 
above the upper crossbar to receive a handspike, on which men 
may stand when hooking the tackle. 

Those heavy 18-foot gyns which have not the forked prypole 
have an iron loop on top of the prypole, into which is hooked the 
block used for raising the tackle. 

The 18-foot heavy iron gyns have three crossbars. 

Details of the tackles employed with each nature of gyn will 
be found under stores required in working. 

The splay of a gyn is measured from the foot of the prypole 
to the point where a perpendicular let fall from the centre of the 
windlass meets the ground. 

a maximum splay allowed for an 18-foot heavy gyn is 
15 feet. 

For an 18-foot light gyn 13 feet. 

For a 16-foot gyn 12 feet. 


The following are the main points to be attended to in 
working with gyns:— 

The prypole is always considered to be the front. 

The gyn should be placed with its head over the centre of 
gravity of the weight to be raised. i 

All three feet should be on the same level, and properly 
supported. 

efore taking the weight, the foot of the prypole should be 

lashed to the cheeks. 

The foot of the prypole should be equidistant from the feet of 
both cheeks. 

The maximum splay allowed should not be exceeded. 

If the windlass is very hard and slippery, one or two extra 
turns round it may be taken with the fall to guard against a slip. 

A suspended weight may be hauled straight towards the 
centre of the windlass or towards the prypole without risk of 
upsetting the gyn, but hauling it to either flank is liable to cause- 
a capsize. 

teadying ropes or tackles should always be attached to the 

weight to keep it from swinging when raised. 


465 PART VII. 


16 and 18-foot Light Gyns. 


If the weight to be lifted should be to the front or rear of a 
plumbline let fall from the head of the gyn, the weight when raised 
will swing in towards either the cheeks or prypole unless kept in 
hand by the steadying ropes or tackles. . 

In lifting a weight with two gyns, if of the same nature, 
the —— be so placed as to take an Boa weight; if of 
different natures a —F rtionate weight. such cases the 
cheeks should, as a rule, he on opposite sides of the gun. 

In carrying a gyn the more upright it is the easier to carry, 
being more under control. In carrying to front or rear, the pry- 
pole should be secured by a dragrope to the windlass to guard 
against the prypole being separated too far from the cheeks, 
which might cause an accident by letting the gyn down. 

In placing, carrying, raising or striking a gyn, the officer in 
charge should place himself so that he may observe the whole 
work and especially the position of the prypole with reference to 
the cheeks: this is most important. 

In raising or striking heavy gyns, two dragropes joined 
together should always be made fast to the prypole, passed round 
the windlass and held on to, and even with light gyns when work- 
ing with a weak detachment or young soldiers, this will be found 
a wise precaution. 

In placing and carrying heavy gyns, should the work appear 
too heavy for the detachment, it is well to make use of an extra 
lever or 7-foot handspike, applied under the centre of the windlass. 
and manned by four Nos., to make light work of it. 

It is well to bear in mind that the cheeks of the tron gyns are 
interchangeable, so that if a gyn he put together with the right 
cheek where the left should be, and vice venk it will not be neces- 

to take the gyn to pieces and alter the arrangement of the 
cheeks, the windlass pawls may be taken off, reversed, and put on 


again. 


16-ft. and 18-ft. Light Gyns. 
The detachment consists of 13 Nos., told off as for M.L. gun 
To ARRANGE STOREs. 


The several parts of the gyn are brought up by the whole 
detachment and placed in a convenient position, ready to be put 
together. 


Arrange Stores. 


The stores are brought up as nearly as possible by the Nos. 
who are to use them, i.e.: — 
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1. A hammer and a piece of spunyarn. 

2 and 3. Each a gyn lever and 6-foot handspike. 

4 and 5. Each a 6-foot handspike. : 

6 and 7. Three gyn trucks, one spade, and one pickaxe, if 

required. 

8 and 9. Each two heavy drag ropes. 

10 and 11. A set of tackle consisting, for the 18-foot 
ee gyn, of two treble 12-inch Bothway’s 
blocks and 4-inch fall, 18 fathoms long, or, 

for the 16-foot gyn, of one double and one 
treble 10-inch Bothway’s block, and 34-inch 
fall, 15 fathoms long. 

12 and 13. Gun sling, according to the gun and fid. 


“ Arrange Stores.”—The stores are laid down near the places 
where they will be required, viz., the levers and handspikes to the 
right and left of the feet of the cheeks of the gyn, points to the 
froat, the trucks where the feet are to stand, the tackle on the 
right, the upper block in line with the head of the gyn, the lower 
one in line with the upper crossbar, the fall on the right, neatly 
coiled and free to run, the sling and drag-ropes near the weight to 
be lifted. 

The detachment then falls in, in rear, facing to the front. 


GENERAL DUTIES. 
No. 1 Commands. 


3. Has charge of the left 
lever. 

5. Assists 3 at the lever. 

7. Assists 6 to pass the fall 
round the windlass, holds on 
next tohim. | 

9. Holds on the fall behind 
7, and coils it down. 

11. Reeves and unreeves the 
upper block, assists in slinging 
and steadying the gun. 

13. Assists 3 and 5 to work 
the lever. 


Right side. 
2. Has charge of the right 
lever. 
4. Assists 2 at the lever. 
6. Passes the fall round the 
windlass, holds on to it, makes 
it fast, eases it off, and lowers 


the gun. 
8. Holds on the fall behind 6. 
10. Reeves and unrceves 
the lower block, assists in 
slinging and steadying the gun. 
12. Assists 2 and 4 to work 
levers. 


To TAKE Post ON THE GYN. 


Take post on the gyn. 


Right turn. 


Double march. 


On the above commands being given the detachment turns to 
the right, then wheels to the left, opening out, and halts, the front 
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rank covering the left cheek, the rear rank the right; 2 and 8 
halting one pace from the cheeks, the other Nos. one pace from 
each other. 


To PUT THE GYN TOGETHER. 


Put the gyn together. 
Place the windlass. 


‘* Put the gyn together,” 2 unkeys the upper crossbar, and passes 
it to 3; 3 unkeys the lower one and passes it to 2; 6 and 12, 7 
and 13 assist to pass the crossbars to 2 and 3, after which they 
lace the windlass between the cheeks. 9 unkeys the prypole- 
ke — 8 cani a e and 5 y * cheeks, — and 9 n 
e e, then bring the top of the gyn together, the e 
—— cheeks. d tiokia i the top of * ht chee Othe 
top of the prypole, 5 the shackle, and 8 passes the bolt through 
them. 5 then raises the top of the left check; 8 passes the bolt 
through it, and 9 replaces the key, Fig. 1. 
ss Place the windlass,” 6, 7, 12, and 13 hold up the windlass ; 
6 puts the right gudgeon into the gudgeon-hole of the right 
cheek ; 7 and 13 bring the left cheek towards the right, until the 
left gudgeon is, in like manner, placed in its gudgeon hole; 2 and 
3 assist during the operation by applying handspikes under the 
spikes of the gyn cheeks on their respective sides ; when it is com- 
* they close the cheeks upon the windlass, and bolt the bars. 
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Fig. 1. 
Putting the gyn together. 
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To Raise THE Gyn. 
Prepare to raise the gyn, 
i yn 


Het the tackle. 
Raise the gyn. 
Hatt. * 


Erepare to raise the gyn,” 2 and 3, facing inwards, each place 
a handspike slantwise under the lower crossbar, close to the 
cheeks, and take a purchase to prevent them slipping; 4, 5, 6, 7, 
12, and 13 stand to the cheeks near the head of the gyn; 8 passes 
a handspike — the prypole ring to 9, these Nos. stand with 
their backs tow the top of the gyn; having their hands next 
the prypole back under, their others back up. 


“ Lift.”—The head of the gyn is lifted till high enough to be 
supported on the fid or a piece of skidding, whilst the tackle is 
being hooked. 


“ Hook the tackle?’ 11 hooks the upper block to the shackle, 
assisted by 10, with the point of the hook towards the pryhole; 
the running end of the fall leading from the upper block. 10 
brings the lower block under the gyn, and hooks it to the upper 
crossbar, assisted by 11, the back of the hook downwards; they 
then haul in the slack and place a half-hitch on the point of the 
hook with the fall, the bight of the latter being brought up below 
the crossbar; they then place themselves on the outside of 8 and 
9, grasping the handspike, ready to lift. (Fig. 2.) 
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® In this the coil is shown round the hook; this i the 
oyu Mas baa ou ook ; is not done, however, until 
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“ Raise the Gyn,” the prypole Nos. walk back towards the 
cheeks, which the remaining Nos., except 2 and 3, raise as high as 
they can, facing the windlass. 


When the head is once rising, the Nos. should walk in quickly 
with the prypole. 


« Halt,” the prypole is allowed to rest on the ground at once. 
No. 1 should place himself in rear of the centre of the gyn, so as 
to see that the prypole is brought back opposite to the centre of 
the windlass. ` 


To PLACE THE GyYN (Fig. 3). 


Prepare to place the gyn. 

Cheeks in, out, right, or left. 

Li 

Hate 

— in, out, right, or left. 
alt. 


“ Prepare to place the gyn,” No. 1 places himself in rear of the 
centre of the windlass, so as to see that in moving, the prypole is 
kept within safe limits, right or left of the centre of the windlass. 
2 and 3 each pass a lever under the windlass from the outside, 
close to the cheeks, to 4 and 5, who man them on the inside. 6 
and 7 each pass a handspike under the windlass from the outside 
to 12 and 13 inside, the whole facing outwards :—that is, 2, 4, 6, 
and 12 to the right, and 3, 5, 7, and 13 to the left. 10 and 11 
place the coil of the fall on the hook of the lower block. 


“ Cheeks in, out, right, or left.” “ Lift,’ the Nos. thus posted 
act according to the directions of No. 1. * 


When lifting to the right or left the Nos. at the cheeks 
should face in the direction to which the gyn is to be carried. 


“ Prypole in, out, right, or left.” “ Lift,” the position of the 

prypole - — altered b ain of — bantik, through 
p e ring; 8 passes a handspike t h the prypole rin 

to 9, double manned by 10 and ll. * 
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Fig. 3. 
Placing the Gyn. 


‘“ Halt,” the cheeks or prypole are allowed to come to the 
ground at once. 


POSITION OF GyYNs. 
In Mounting or Dismounting Guns on Traversing Platforms. 


If the gun is mounted on a platform, due to “A” or “B” 
pivot, run the carriage back to the stops, which will permit 
the gyn to be placed so that the rear block of the platform, when 
traversed, will pass the prypole. The space between the outside 
of the platform and the inside of the prypole should -not be less 
than the width of the platform. 

With platforms on racers having a “C” pivot, the gun must 
be run up or back to the stops, and the gyn placed so that after 
the gun has been raised, the carriage can be run up or back 
and the platform traversed, so as to admit of the gun being 
lowered parallel to the platform (see also p. 529). 

With platforms on racera, having “ D ” or F ” pivots, the gun 
is run up until the muzzle (or fid, if one is used), being close to 
the inside of the parapet, can clear it in lowering, the gyn is then 
placed obliquely over the gun, the cheek furthest from the pivot 
close to the platform, so as to allow the greatest amount of 
traversing. 
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To CARRY a GYN WHEN RAISED. 


SS ga to carry the gyn to the Right (Left, §c.) 
ift. 
Halt. 

“ Prepare to carry the gyn to the Right (Left, &c.),” the prypole 
Nos. turn to the windlass, those at the windlass in the * 
the gyn is to be carried. 

“Lift,” the whole gyn is raised and carried to the right, left, 
front, or rear, by the Nos. placed as above, No. 1 giving the word 
** Halt” when the gyn is in position, 

In carrying to the front or rear, a drag rope should be made fast 
close under the ring of the prypole and two turns taken round the 
windlass, the end being held on to or made fast. 

The less the splay to the gyn given the easier it will be to 
carry. 

To PLACE THE TRUCKS OF A GYN. 


The trucks are placed under the cheeks and prypole by No. 1, 
their inward edges being sunk if practicable, until the legs of 
the gn are perpendicular to them. 

he prypole must be secured to the cheeks by lashing ropes 
as near the ground as possible; this is done by 8 and 9. 


To Raise A GUN By A Gyn.* 


Pass the fall round the windlass and sling the gun. 
Heave in the slack. 

Shift the fail. 

Work lever. 

Stopper and shift the fall. 

0; 


nstopper. 
High enough—Mahke fast. 
Out levers. 
“ Pass the fall round the windlass and sling the gun” (fig. 4), 
2, 3, 4, and 5 place themselves on the outside of the windlass, 
opposite to the iron eockets on their respective sides; 2 and 3, 
after the slack is hauled in, raise the sockets so that the levers can 
easily enter, 4 and 5, behind 2 and 3, holding the levers in their 
outward hands. 6, on the inside of the windlass, lifts the coil of 
the fall over the windlass; 7 receives it, and passes it back to him 
under the windlass. It is thus passed over and under until four 
turns are taken round the barrel; the turns are taken towards the 
right, when the fall of the tackle comes out on the left of the 
upper block, and towards the left, when the fall comes out on the 
right. When the four turns have been taken, 7 throws the run- 
ning end of the fall to 8 and 9, who stretch it out, and 6 lays hold 


æ In this case a has been taken as an example, but any other weight would 
thanked ta the ease Wy. — 
(A. M.) 2H 
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of it a little in advance of 7. The whole nearly fronting the gyn. 
10 and 11 cast off the coil of the fall and let the tackle hang, 
then fix the sling or lashing in the manner hereafter described 
(page 488), they also fix drag-ropes on the breech and muzzle. 


Fig. 4.* 
Working the Levers. 


& Heave in the slack,” 6,7, 8, and 9 heave in as much as possible, 
then hold on; after which 2 and 3 work the sockets. 

“* Shift the fall,” 6 eases the turns of the fall, and shifts them, 
as directed, to the end of the barrel of the windlass, 7 holding on 
above the windlass. 

“ Work levers,” 2 and 3 receive the levers from 4 and 5 and 
insert them in the sockets, then, assisted by 4, 5, 12, and 13 haul 
down until the small ends touch the ground; the levers are then, 
without any pause, thrown up as before, hauled down, and so on. 

When the fall has worked to the end of the barrel, it must be 
stoppered and shifted. 

“ Stopper and shift the ge and 3 withdraw their levers. 
If no stopper is available, No. 6 walks forward, moving hand over 
hand on the fall, places one foot against the lower crossbar, and 
holds on, 8 and 9 pass the running end of the fall from below 


æ In the wood-cut the returns round the windlass are shown as taken on the 
left of the running end of the fall, it is, however, usual to reeve gn tackles with 
the running end of the fall coming off on the left of the upper block, in which case 
the returns round the windlass should, as stated above, be taken fo the right. 
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upwards three times round the foot of the cheek farthest from the 
end of the windlass on which the turns are; then bring the end 
up in rear of the crossbar in front of the windlass, and hand it to 
2 and 3, who-make a stopper hitch on the fall, close above the 
windlass, seizing the end to the fall with a piece of spun yarn. 
8 and 9 haul in the slack between the hitch and foot of the cheek, 
tightening the turns round the foot, and hold well on. 6 then 
eases off the fall from the windlass until the weight is thrown on 
the foot of the cheek, when he shifts the turns. 


If the operation of shifting is required to be performed often, a 
ket shold be placed round the cheek, below the lower cross 
on the side on which the running end of the fall comes off, to 
be used as a stopper. 


“ Unstopper.”—The levers are worked, or, with light weights, the 
fall eased off by 8 and 9, until the strain is transferred from the 
foot of the cheek back to the windlass. 2 and 3 then cast off the 
stopper hitch; 8 and 9 clear the fall from the foot of the cheek, 
ze the levers are worked as before. 


* High enough,” “ Out levers.” “ Make fast.” —As soon as these 
orders are given, 2 and 3 withdraw their levers, and place them 
on the ground outside the cheeks. Nos, 7, 8, and 9 let go the 
fall, No. 6 moves in, hand over hand, towards the windlass until 
his right hand is about 12 inches from the barrel ; he then halts, 
presses down the fall with his right hand, and with his left passes 
a bight of it between the windlass and lower crossbar, assisted by 
7, * passes his left hand under the same bar, brings the bight 
out under it, takes a firm grasp of the fall with his left hand and 
hauls it upwards. With his right hand he then passes a lon 
bight of the running part of the fall above the windlass, inside o 
the return which is between the windlass and upper crossbar, 
hauling the bight well through. He then takes hold of the bight 
with his right hand, back upwards, and hauls it down with both 
hands until it is jammed between the fall and windlass, and 
finally makes a half-hitch with the bight round the whole of 
the returns of the fall, just below the windlass. 


To LOWER a GUN SUSPENDED BY A GYN.. 


Prepare to lower off round the windlass. ` 
Lower. ` 
Overhaul and unsling, 

“ re to lower off round the windiass.”—No. 6 carefully 


casts off the hitch he made on the returns, clears away the 

fall, places his right foot against the lower crossbar, and with 

his body thrown back holds on the fall, 7 stretching it to the rear. 
(A. M.) : 2H2 
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“ Lower.” —6 eases off the fall hand over hand without jerks, 
and allows the gun to descend gently. 

If the fall will not run, 6 eases it off by raising his hands; he 
must, however, take care not to ease off too gaie y. 

If that be not sufficient, he pushes the from him, easing 
the turns on the windlass with his left hand underneath, the 
other numbers holding on. 

If the fall runs too freely, 6 checks it by lowering his hands 
and pressing it against the windlass. 

uns over three tons should be lowered by means of the gyn 

levera, in the manner described for the heavy gyn, p. 482. 


“ Overhaul and unsling.”—The gun is unslung, and the sling 
removed by the same numbers that slung it, 6 easing off the fall 
to facilitate the operation. 


To STRIKE THE GYN. 


Prepare to strike the gyn. 
Strike the gyn. 
Unhook tackle. 


& Prepare to strike the gyn.’—10 hooks the lower block to the 
upper crossbar, and with 11 hauls in the slack, taking a half-hitch 
round the point of the hook. 6 and 7 take the fall off the barre: 
of the windlass, 6 lays it down on the right of the gyn; 2 and 3 
use handspikes, as in raising; 4, 5, 6, 7, 12, and 13 stand facing 
their respective cheeks ready to receive them; 8, 9, 10, and 11 
man the handspike placed through the prypole-ring. 

“ Strike the gyn.”—The numbers at the prypole walk forward, 
keeping the foot close to the ground. The numbers at the cheeks 
step back towards the head of the gyn, — the cheeks as 
they descend, placing themselves so that they may be outside of 
the cheeks when lowered. 2 and 3 bear well against the lower 
crossbar with their handspikes to prevent the cheeks from alipping 
out. When low enough, “ Unhook tackle,” 10 unhooks the lower 
block from the crossbar, 11 the upper block from the shackle, and 
together lay the tackle on the ground to the right of the gyn. 


To TAKE THE GYN TO PIECES. 


Take the Gyn to pieces. 


“ Take the gyn to pieces.” —Each number undoes the work which 
he performed in putting the gyn together. 


* 
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18-FOOT HEAVY GYN. 


The detachment consists of 19 numbers told off as for M. L. 


gun drill. 
To ARRANGE STORES. 


Arrange Stores. 


“ Arrange Stores.”—The several parts of the gyn are brought 
and — in a convenient position, ready to be put together. 

The same numbers bring up the same stores as for the lighter 
gyns, except 8 brings up an 8-ft. lever for the prypole ring, 10 
and 11 a tackle, consisting of two treble 15-inch Bothway’s 
blocks rove with 5-inch fall, 18 fathoms, also a single 8-inch* 
Admiralty block and 7 fathoms of 2-inch rope to be used as a 
whip on the top of the prypole, 12 and 13 a sling according to the 
gun or weight to be raised. 

7-ft. handspikes are also brought up in pan of 6-ft. 

The stores are laid down as with the lighter gyns. 

The detachment then falls in, in rear, facing to the front. 


GENERAL DUTIES. 


The duties of the detachment are nearly the same as with the 
lighter gyns. No. 1 has an additional duty to perform in holding 
on to the check rope in lowering and raising the gyn, and 10 and 
11 have to hook and arrange the whip for raising the gyn tackle, 

The numbers froin 12 upwards assist those to whom they 
respectively correspond, ¢.g.:— 

12 assists 2, 
13 assists 3, &c. 


To TAKE Post ON THE GYN. 
As with the lighter Gyns. 


To PUT THE GYN TOGETHER. 


Put the gyn together. 
Place the windlass. 
Hook block for whip. 


€- Put the gyn together.” —2 unkeys the upper crossbar, and passes 
it to 3; 3 unkeys the lower ener ie and passes itto 2; 4, 12, 
and 14 hold up the top of the right cheek; 9, 18, and 19 the top 
of the prypole; 5 holds up the shackle, and 8 passes the bolt 
through the right cheek, shackle, and pre 3 5, 13, and 15 
now hold up the left cheek, 8 drives the bolt through, and 9 keys 
up; 2 and 3 steady the cheeks with the crossbars whilst the head 
is put together, Fig. 5. 


# 8-inch block not required with forked prypole gya. 
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“6 Place the windluss.”— 6,7, 16, and 17, place the windlass, 2 and 
3 pinching in the cheeks, and raising them by applying handspikes 
under the spikes of the feet until the gudgeons are in the holes. 

s Hook block for whip.”—10 hooks the block of the whip to the 
top of the prypole, back of the hook down, and hitches the fall to 
the upper crossbar; 10, 11, 18, and 19 bring up the tackle and 
place it alongside the gyn, the upper block in line with the centre 
of the cheeks. 


To RAISE THE GYN. 


Prepare to raise the gyn. 
Raise the gyn. 
Halt. 


“ Prepare to raise the gyn.’—2 and 3 each place a handspike 
under the lower crossbar, standing outside the cheeks; 12 and 13, 
if necessary, on their respective sides assist them in preventing the 
cheeks slipping to the rear, Fig. 6. 


Fig. 6. 
Raising the Gyn. 


No. 1 bends two drag-ropes together, makes fast one end of 
them to the prypole below the ring, takes a turn with the other 
end round the windlass and holds on in rear, taking in the slack as 
the gyn rises, assisted by 4, 5, 6, 7, 14, 15, 16, and 17, who in 
— man the rope as the head of the gyn gets above their 
reach. 
8 passes the 8-foot lever through the prypole ring to 9, double- 
manned by 10 and 11, 18 and 19. 

4, 6, 14, and 16 lift at the head of the right cheek. 

5, 7, 15, and 17 lift at the head of the left cheek. 

“Raise the gyn.”—The prypole numbers walk back towards the 
cheeks, forcing in the prypole; the numbers at the head lifting, 
and those at the feet — them from slipping outwards. 

“Falt” —The prypole is allowed to rest on the ground. 
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To PLACE THE (tyn. 


Words of command as with lighter gyns. 

“ Prepare to place the gyn.”—2 passes a lever under the 
windlass, close to the right cheek, to 4; this lever is manned by 
2, 4, 12, and 14. 3 in the same way passes a lever to 5; this is 
manned by 3, 5, 13,and 15. In both cases the lowest Nos. are 
next the windlass, and 2, 12, 3, 13 on the outside; 4, 14, 5, 15 on 
the inside, Fig. 7. 


6 and 7 each pass a handspike from the outside of the windlass 
to 16 and 17 on the inside, as near the levers of 2 and 3 as possible 
without inconveniencing the Nos. on them. 

In moving the cheeks in or out, the even Nos. lifting them face 
to the right, and the odd Nos. to the left; in moving them right 
or left the Nos. face right or left. 

The prypole is moved by the Nos. posted, as in raising the 
gyn. 


To PLACE THE TRUCKS. 


“ Place ithe trucks.” —The trucks are placed by No. 1, the cheeks 
and prypo'e being lifted by the Nos. told off to them. 


‘ye be he of the cheeks and the prypole are then lashed together 


E 


481 PART VII. 


18-foot Heavy Gyn. 


To Hook THE TACKLE. 


“ Hook the tackle."—11 fastens the end of the whip to the 
shackle bolt of the upper block; the tackle is invariably to be 
raised by means of the windlass, and not by hand, having been 
previously overhauled, so that the weight of the lower block will 
not have to be taken; 10 and 11 mount up on a handspike placed 
through the rings fitted for the purpose on the cheeks near the 
head of the gyn to guide the hook as necessary, afterwards coiling 
the fall round the head of the prypole. 

In the case of gyns with forked prypole, the hoisting rope 
attached by two half hitches runs from front to rear over the head 
bolt of the gyn, no bluck being used to hoist the tackle. 

With gyns fitted with shackle the hoisting rope should be led 
from the single block on top of the prypole through the shackle, 
and then be made fast to the upper block of the gyn tackle in the 
following manner, which is applicable to all 18-ft. heavy gyns. 

The standing end of the hoisting rope should be made fast 
with two half hitches to the shackle bolt of the upper block of the 
gyn tackle on the side opposite to that on which the running end 
of the gyn tackle fall comes off; by allowing the hook and shackle 
of ther binok to fall over towards the running end of the gyn 
tackle fall, room will be obtained to get at the shackle bolt. If 
— fast otherwise, difficulty will be experienced in hooking the 
tackle. 

Gyns with forked prypole require to be splayed considcrabl 
to allow of the tackle being hooked over the head bolt. 


To PA8S THE FALL ROUND THE WINDLASS AND SLING THE 
Gun. 


Pass the fall round the windlass. 
Sling the gun. 


“ Pass the fall round the windlass” and “ Sling the gun,” as with 
the light gyn, except five turns are to be taken round the windlass. 
In using an tron gyn, the running end of the fall must lie outside 
the cross bars. 


To Raise A Gun BY 4 Heavy Gyn. 


Words of command as with lighter gyns. 
In raising the gun 6, 7, 8, and 9 hold on to the end of the 
fall in order; the even Nos. on the right, odd on the left, Fig. 8. 
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Fig. 8. 
Working the Levers. 


2, 4, 12, 14, 16, and 18 work the right lever. 
3, 5, 13, 15, 17, and 19 work the left lever. 
10 and 11 steady the gun with drag-ropes. 


To LOWER a GUN SUSPENDED BY A HEAVY GYN. 


Prepare to lower. 

Bear down. 

Unpavl. 

Ease off. 

Pawl. 

Bear down, §c. 
Over-haul and unsling. 


“ Prepare to iower.’—No. 1 places himself outside the right 
cheek ready to attend to the pawl; 7 places himself outside the 
left cheek for the same purpose; they lift the ratchet pawls and 
the levers are brought nearly horizontal. 

No. 1 gives “ Bear down,” and when the weight is off the pawls 
gives “ Unpawl,” when the pawls are lifted by Nos. 1 and 7. 

“ Ease off.”°—The levers are allowed to rise gradually, until 
nearly perpendicular, when “ Pawl” is given, and Nos. 1 and 7 
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drop the pawls; they then lift the ratchet pawls, 2 and 3 assist- 
ing by pushing up the levers; and thus the operations are con- 
— until the gun is lowered. à 

Weights over ő tons should invariably be lowered by working 
the levers as above described. 


t Over-haul and unsling.”—The gun is unslung and the sling 
cast off and removed as before. , 


To STRIKE THE GYN. 


Lower the tackle. 
Prepare to strike the gyn. 
Strike the gyn. 


t Lower the tackle.’—10 and 11 mount up as before, the remain- 
ing Nos. haul the hook out of the shackle, then lower awuy :* 
10, 11, 18, and 19 remove the tackle from under the gyn, or 
receive it on a handcart. 

s Prepare to strike the gyn.”’—8 and 9 unlash the feet and No. 1 
with two drag-ropes bent together as before, makes fast one end 
to the prypole, takes two turns round the windlass, and holds on in 

rear The remaining Nos. place themselves as in raising the gyn. 
“ Strike the gyn,” the Nos. at the prypole walk forward, kee 
ing the foot of it close to the ground; the Nos. at the cheeks 
+ tep back towards the head of the gyn, supporting the cheeks as 
they descend; 2, 3, 12, and 13, bearing well against the lower 
crossbar with their handspikes, No. 1 regulating the descent of the 
gyn by means of the check rope. 


To TAKE THE GYN TO PIECES. 
As with lighter gyns. 


® If the hoisting rope has been made fast, as previously described, the upper 
Tr the gy tackle sil echoed tostt om tie weigh’ batng taken . 
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Section II.—Gibraltar Gyn. 


The Gibraltar gyn may be used for mounting and dismounting 
ordnance on and from standing carriages in situations where a 
triangle gyn could not be conveniently used. It weighs 10} cwt., 
and can support 3 tons with safety. 

The detachment consists of 7 Nos., told off as for M.L. gun- 


T'O ARRANGE STORES. 
Arrange stores. 


The gyn is moved by means of drag ropes hooked to the 
staples of the front or rear axletrees by 6 and 7. It can be 
drawn short distances over hard level ground by its own 
detachment. 

The rear of the gyn is the part where the windlass is fixed. 

‘* Arrange stores.”—The stores are brought up as follows :— 

No. 1. A piece of spun yarn. 

2 and 3. Two lashings 3} fathoms 24-inch tarred rope, and a 
handspike each. 

4. One special iron triple block, with bar of iron attached, and 
a handspike. 

5. A small gasket and a handspike. 

6. A fall of 34-inch white rope, eight fathoms long. 

7. Two drag-ropes. 

The detachment falls in threo paces in rear of, and fronting 


the gyn. 
GENERAL DUTIES. 
No. 1 Commands. 
Left side. Right side. 
3. Heaves round the wind- 2. Heaves round the wind- 


lass, assists 7 to sling the gun. lass, assists 6 to eling the gun. 
6. Assists to hold on the 4. Holds on the fall, makes 
fall, stoppers and unstoppers it. it fast, and lowers the ee 
ists 6. 6. Reeves the tackle, slings, 
unslings, and steadies the gun. 


To TAKE Post on THE Gyn. 


Tuke post on the gyn. 
Right turn. 
Double, march, 


“ Take post on the gyn” —“ Right turn” —“ Double march.”— 
The detachment wheels to the left, and the ranks open out. 2 and 
3 halting one pace in rear of their respective silstios arms, the 
whole one pace from each other and covering. 
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To PLACE THE GYN. 


Prepare to place the gyn. 
Place the gyn. 


“ Prepare to place the gyn.”—The gyn is brought close to and 
across the, directo of the axis of the gun. 6 and 7 unkey the 
bar which connects the uprights at their lower part, and secure it 
out of the way. 

“Place the gyn.”—2 and 3 lift at each end of a handspike passed 
through the loop of the front upright beam; 4 and 5 on the 
inside, and 6 and 7 on the outside of the rear axletree, man 
a handspike ed through the large wheel. In this manner the 

yn is brought over the fon, until the centre sheave in the cross- 
Goats is directly above the centre of gravity, the direction of the 
crossbeam being at right angles to that of the axis of the gun. 


To REEVE THE TACKLE. 
Reeve the Tackle. 
“ Reeve the tackle.”—5 holds the triple block directly under 


the sheaves of the crossbeam. 7 s the running end 
of the fall from the rear to the front through the staple in the 
crossbeam, until the crown end touches the staple. He then 

asses it through the left-hand sheave of the block, still working 
in the same direction, to 6, by whom it is passed round the left- 
hand sheave of the crossbeam. It is then passed through the 
block by 7 again, and so on, by the two Nos. alternately. When 
the acik is fully rove, 6 passes the running end through the 
leading sheave to 4, who hauls the fall through, paeses it under 
the windlass from the outside, and takes three turns round the 
barrel with it, working from left to right. 


To SLING THE GUN. 


Prepare to sling the gun. 
Sling the gun. 


“ Prepare to sling the gun.” —If the gun is mounted, it must be 
depressed. 6 and 7 lay the lashings on the gun with their out- 
ward hands, and adjust the suspending bar on the upper surface 
of it in the direction of the axis, with its block directly over the 
centre of gravity. 

“ Sling the gun.”—6 and 7, assisted by 2 and 3, pass the lashin 
three times round the gun and the suspending bar, hauling well 
taut, and taking care that the turns of, tke —— be further 
apart on the under than on the upper surface of the gun. 
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To Raise a Gun. 


Host in the slack. 
Heave round the windlass. 


Halt. falt 

Stopper the fall. 

Sheft the fall. 

Unstopper. 

Heave round the windlass. 
High enough. 

Make fast. 


“ Haul in the slack.”—5 hauls in the slack of the fall, and 4 
shifts the turns to the right of the windlass. 
`“ Heave round the windlass."—2 and 3 work the windlass until 
the fall requires shifting, 4 holds on the fall, 5 assists to hold on 
and coils it, 

“ Halt, Stopper the fall.”—5 makes a stopper hitch round the fall 
with the stopper, and holds on. 

“ Shift the fall.” —4 eases the turns on the windlass, shifts them 
to the right, and hauls taut again. 

“* Unstopper.”—5 unstoppers the fall. 

At “ Heave round the windlass,” the windlass is again worked 
until the gun is high enough. 

“ High enough,” “ Make fast.”—2 and 3 allow the windlass to 
come up to the pawl, 4 then makes fast the fall to the handle of 
it with two half hitches. 

The carriage having been run under the gun, or away from it, as 
may be required, the gun is lowered and cast loose, each No. 
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List OF Gun SLINGS APPLICABLE TO DIFFERENT NATURES 
OF ORDNANCE. 


No, a Biso and Length. Use for which intended. 


1. | Chain., ee Slinging 12-ton guns, when raised 
o 


1” link, 12 fathoms, page 
491 i s with one tackle. 


2. | Chain.. -+| Breech and muzzle with | Slinging 12-ton , when raised 


triangular links. with one tackle. 
Vide page 650 and 2872, | Do. 18 snd 25-ton guns, with 
List of changes. two tackles. 


3. 


12”—4 4”, fitted with 
thimble. 


Rope, white ® For cascable or half weight mark 


of 35 and 38-ton guns. 


é. | Do. do. ..| 9’—16’ (should be issued | For half weight mark of 35 and 
with circular thimbles 38-ton guns, and for slingin, 

for use as required.) 12-ton guns, when raised Sith 

one tackle. 


’—7", fitted with thimble | For half weight mark of guns 
from 12 to 25 tons, when raised 


with two tackles. 


6. | Do. do. ..| 9’—8’, fitted with thimble | For cascable of guns from 12 to 
25 oe when raised with two 
tackles. 


Do. do. .. 


7’—14' 6” — .. | Sli 7-ton guns, when raised 
mig Bl tackle. 


Slinging guns of 6 tons and under, 
mortars, mortar beds, &c., &c., 
with one tackle. 


For use with “ overhead” tackle 
for mounting guns, up to 25 
tons, in casemates. 


N.B.—Heavy — — often be employed with advantage for slinging guns 


of about two tons we under, mortars, howitzers, carriages, &., &o., the 
—— of returns of rope employed in slinging being in proportion to the weight 
to be raised. 

0 A “special” 18” white rope sling, 4’ 4” in length, fitted with thimble, is 
supplied for use, with — ” gear used in landing 38-ton guns at oiroular iron 
forts (vide 3206, List of Changes in War Material), but may be used at onscable or 
half w mark when occasion demands; if used under the cascable, the position 
of the thimble should be shifted to bring the splice at the side, on account of the 
small siso of the cascable. 


PART VII. 488 


Section III. 


Slinging Ordnance. 


. Move oF APPLYING SLINGS. 

No. 1. This chain sling is most easily applied in manner shown 
in Fig. 5, page 491. 

No. 2. Full details regarding this sling and the different 
methods of applying it will be found in 2782, List of Changes. 

Its chief use is with the 12-ton gun when being mounted or 
dismounted on or from dwarf traversing platforms by means of 
an 18-foot heavy gyn; tbe application of the sling in this opera- 
tion will be found | fully densibed further on at page 550. For 
lifting 18 or 25-ton guns with two tackles, the short rope slings 
Nos. 5 and 6 are much more handy. 

No. 3. Instructions regarding the slinging 35 and 38-ton guns 
are given in the notes on moving and mounting those guns, and at 
page 663, 

No. 4. Same remarks as with No. 3. 

When this sling is used for lifting 12-ton guns it is most con- 
venicntly applied under cascable and chase as in Fig. 5, page 491. 

Nos. 5 and 6. When raising guns from 12 to 25 tons with 
sheers, or two gyns, these are much the most handy slings to use ; 
they are applied at cascable and half weight mark. 

No. 7. It will be found most convenient to use this sling 
under the cascable and a fid in the bore of a 7-inch gun, as shown 
in Fig. 2, page 490. 

0. 8. The following will probably be found to be the readiest 
way of using the sling with the different natures of guns, namely, 
when used with 80-pr. R.M.L. converted gun under cascable and 
chase, as in Fig. 5, page 491. 

With 7-inch R.B.L. gun the same as 80-pr. 

With 64-pr. guns whether W.I. or converted under cascable 
and fid in bore, Fig. 2, page 490. 

With 40-pr. R.M.L. and R.B.L. guns under cascable and fid 
in bore, Fig. 2, page 490, or cascable and chase, Fig. 5, page 491. 

For use with mortars, see page 493. 

When drag ropes are used for slinging the smaller natures of 
ordnance, it is generally found most convenient to put them on as 
in Fig. 4 or 5, page 491. 

In measuring chain slings the size of link given is the diameter 
of the iron of Thick it is made. 

The length of a chain sling is its length when unshackled and 
laid out straight, whereas that of a rope sling is its length un the 
double, and its size the circumference of the rope in inches, 

Chain slings possess the following advantages over rope, viz., 
their comparative indestructibility, and their being free from 
stretch, which is often important when mounting guns on dwarf 
traversing platforms with a gyn, in which case a rope sling may 
stretch so much that the tackle is chock-a-block before sufficient 
lift has been obtained, on the other hand rope slings are lighter 
and easier to apply except it be attempted to shorten them by 
twisting up, which is difficult and heavy work with a large sling 
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and distorts and injures the sling, the smaller slings used with 
lighter weights will stand twisting up better. 

A rope sling, applied as in Fig. 5, p 491, may be shortened by 
inserting a couple of 6’’ x 9" oak skids between the returns of the 
sling and the upper surface of the chase. 

A good rule for ascertaining what rope sling should be used 
with any particular nature of gun is: 

Circumference of rope and calibre of gun should be the same 
in inches. 

For example.—A 9-inch rope sling is suitable fora 9-inch gun, 
and a 7-inch rope sling for a 7-inch gun. 

6-inch rope slings for all smaller natures: as a rule the one 
12 feet in length will be found most suitable. 

The chain sling, No. 2 in list, is very convenient when 
dismounting 12-ton guns with heavy gyn; and No. 1 might be 
usefully employed with either 7 or 12-ton guns when lift has to 
be economised, and lighter chain straps applied in like manner, 
with the smaller natures. 

Rules for calculating the strength of rope and chain are given 
at pages 347 and 405. 

It should be borne in mind that the nearer the point of sus- 
pension to the upper surface of the gun, the greater the strain on 
the sling. Fig. 1. 


D 
— 


CG 

For example, in Fig. 1, the strain on the shorter sling A B C 
is far greater than that on the longer sling A D C; in the former 
case the tension tending to raise the weight being small compared 
with that tending to compress the gun in the direction of its 
length. The strain on the tackle lifting the weight is of course 
the same in any case. 

(A. M.) 21 
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In extemporizing slings with rope or chain with a view to 
economise lift, these points should be borne in mind, as a com- 
paratively light chain or rope might possess ample strength applied 
as a long sling, but prove insufficient as a very short one. 

The various methods of sknging ordnance being closely 
connected with working gyns have been introduced into this part. 


SLINGS FOR RAISING GUNS WITH ONE TACKLE. 
When one lifting tackle only is employed guns may be slung 
by one of the followin methods. 
When suspended from cascable and fid in the bore, Fig. 2, 
applicable to rope slings. 


Fig. 2. 


2. When suspended from cassable and trunnions, Fig. 3. 
Applicable to rope slings and the smaller natures of ordnance, but 
‘aly when used under circumstances other than mounting and 
dismounting from the sling passing under the trunnions. 

Pass one bight of the sling under the cascable, twist up the 
sling, then form a large bight at the other end, and lay this under 


the twisted part; the loops thus formed are over the 
trunnions and the centre of the bight brought up of 
the twists ing to the position of the centre of gravity. e 
block is then into this bight. Fig. 3. 


Fig. 3. 
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3. When the points of suspension are close in front and rear of 
the trunnions, Fig. 4. Applicable to rope lashing, and the 
smaller natures of ordnance, but not in mounting and dismounting, 
as the lashing would interfere with lowering into trunnion holes. 

Lash the hook of the block to the gun over its centre of 
gravity, separating the returns underneath, making fast- at the 
side. Fig. 4. 


ý 4. When the points of suspension are the cascable and chase, 
ig. 5. 

——— either rope or chain slings for guas ep to 18 
tons weight inclusive. 

Take a turn with the bight of the sling round the chase of the 
gun, eo that the returns lead from the under surface, then twist 
up the sling, and pass the bight at the other end underneath the 
cascable ; hook the block so that the point of the hook is in the 
direction of the breech or muzzle, the returns of the sling forming 
a cross in the hook. Fig. 5. 
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If a long length of chain is used, the ends should be secured 
with a reef knot. 

5. Points of suspension same as in case 4, but using the breech 
and muzzle slings described below, and at 2782 “ Changes in War 
Stores.” 


Stings For Raisina Guns wira Two TACKLES. 


When raising guns by means of two tackles the slings should 
be placed as follows :—One at the neck of the cascable, with a 
small roller through the breeching loop to keep it from skifting, 
the other at the half weight mark on the chase. (Fig. 6.) 

With, guns from 7 to 25 tons weight, both inclusive, gun 
slings of 9-inch white rope, with thimbles, will be found con- 


Fig. 6. 


venient. That for the half weight being 7 and the one for the 
cascable 3 feet in length. They may, as a precaution, be lashed 
together to keep the muzzle sling from shifting, but nothing but 
extreme carelessness should cause the axis of the gun to get so 
much out of the horizontal as to induce this. 


Fig. 7. 
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Fig. 7.—Two chain slings. One is placed under the cascable 
with a roller or iron bar passed through the latter to prevent 
the sling slipping off, the other is passed round the gun at the 
half-weight mark on the chase. If the ends of the chain as 
shown in Fig. 7, will pass through the cascable loop the iron bar 
will not be required, but the other mode is preferable, as straining 
the links of the chain less. 

With the smaller natures of ordnance (5 tons and under) the 
hooks of the lower blocks of the hoisting tackles may be lashed to 
cascable and chase with drag ropes or stout lashing. 


SLINGING MORTARS. 
Mortars. 


1. Place a bight of the sling on the upper surface of the mortar 
in front of the trunnions, lead the returns under the trunnions, 
twist np the sling and pass the other bight round the muzzle. 

2. It is sometimes convenient to employ a gyn to dismount a 
mortar, as, for instance, in dismounting a 13-inch mortar, and 
placing it on a platform wagon, in which case the mortar may be 
slung as follows— j 

Remove capsquares, bring mortar vertical, remove coin, and 
lower mortar on to a large scotch or handspike, resting on front 
transom of bed. 

Lash the hook of the lower block of the gyn tackle to the 
mortar by a heavy drag rope, using four returns for slinging, two 
of which should be placed about three inches in front of the centre 
of gravity of the mortar, and the other two a like distance in rear 
of it, the latter will come on the commencement of the curve of 
the breech. 

Thus slung, the mortar will bang with its axis horizontal. 


Mortar Beds. 


1. Pass one bight of the sling under the rear horns, twist it 
up, bring it over the middle of the bed, then pass the other bight 
under the front horns. 

2. Pass one bight of the sling under the — running up 
bolts, the other bight under the left running up bolts, bring the 
front and rear bights together over the centre of the bed. 

3. Pass a skid or roller through the trunnion holes, the cap- 
squares being on and keyed up, and lash the hook of the block ty 
the centre of the skid or roller. 
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Section IV.—Crab Capstan. 
Cras CapsTan. 


A crab capstan consists of a barrel and framework of wood and 
iron in which the barrel is supported in a vertical position. 

It is worked by two ig oe bars, which are passed through 
mortices in the head, each bar is 16 feet in length. 

When used it is secured to pickets or other holdfaste. 

The following will be found to be a convenient method of 
securing the capstan to the holdfast. 


Fig. 1, 


Take a 6-inch sling, pass it round the holdfast at “ a,” so that 
the middle of it lies at that point, bring the two bights of the 
sling up through the rear of the capstan at “ b,” and pass a short 
vak skid through both. 

This method prevents the rear part of the capstan tipping up 
when the strain is taken, Fig. 1. 

* Fig. 1 only one bight is shown at “ b” (the one next the 
eye). 

In good holding ground the ordinary 3, 2, 1 5-foot picket 
holdfast will be found sufficient to hold the capstan. 

In propane the capstan, one end (the running) of a rope is 
passed two or three times round the barrel from left to right, or 
& with the clock,” the end coming off above the turns, the other 
(the standing) end being attached to the weight to be moved, 
or rove through a block, as the case may be. 

Previous to working the capstan, the turns must be shifted to 
the top of the barrel and the slack heaved in by hand. 

Three Nos. are the most that can work on each end of the 
bars, and two Nos. are required to hold on to the running end as it 
comes off, or more if the barrel and rope are wet and stippery. 

If necessary, a gasket should be attached to the frame as a 


stoppar, 

en additional power is required, the capstan bars may be 
swifted, that is, ends of the bars lashed together with ropes for 
additional men to haul on. Three men at the ends of the bars, 
and two men on the rope between each bar, is the greatest 
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number that can be employed at the capstan with advantage; 
two men being also required for the running end, as previously 
described. 

If a crab capstan cannot be procured, a wheel may be employed, 
the nave serving as a windlass, as described below. 

The mechanical power gained by a crab capstan is 13 to 1. 

When fully manned with a — — it may be taken 
as a rule that a maximum strain of about two tons may be exerted 
at the barrel; the strain varying, of course, with the number, 
weight, and strength of the men working on the bars. 

When additional power is required, a second capstan may be 
employed as a meseenger behind the first, in the manner described 
at page 497. 

If the running end of the rope leads upwards from the barrel, 
the returns of rope round it will be constantly slipping up and 

t jammed, or the capstan itself be lifted. In such cases it 
——— n to make use of a leading block so as to secure 
a horizontal lead from the barrel of the capstan. 


EXTEMPORIZED CAPSTAN. 


A capstan uy be extemporized by means of a siege or sling 
wagon limber in the following manner. 

The limber selected should be one with a straight pintail, the 
sling wagon limber is most suitable. Remove wheels and shafts 
and secure body by pickets to the ground or to a holdfast, with 
the splinter bar next to the weight. 

One of the wheels having been laid on the ground (dish upper- 
most), four handspikes are lashed firmly in two places to the 
shoulders of the spokes and felloes of the wheel, dividing its cir- 
cumference into four equal parts. 

Blocks of wood are placed under the splinter bar, in order to 
keep the limber forienntal. 

e wheel is then placed on the pintail, dish up and one turn 
taken round the nave with the hauling rope, the running end 
coming off below. 

The fall must be kept the same height as the nave, and also 
clear of the surface of the ground. A tackle may have to be 
applied to the running end of the fall for sufficient holding power. 


Section IV. 
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Section V.—Iron Crab. 


An iron crab consists of a barrel, round which the rope or- 


chain to be hauled on is passed; it is supported in a cast-iron 
frame, generally bolted to a wooden one. 

The barrel 1s turned by winch handles fixed on either end of a 
spindle and a system of cog wheels, the handles being — on at 
right angles to each other to avoid a “dead point.” The spindle 
can be moved horizontally so as to throw the whole system into 
gear for slow or quick motion, by which means the power is 
increased or diminished. 

The spindle is kept in its place by a pawl on the top of it. 

A friction break, working on a smooth wheel on the spindle, is 
attached to the rear upper bar of the frame. 

A pawl is also attached to the other end of the same bar; this 
acts on a ratchet wheel, on the same spindle as the driving wheel. 

Previous to use the winch should be placed with the break 
handle towards the rear, the barrel at right angles to the direction 
of the strain, and secured by lashings to holdfasts in line with the 
sides of the frame. ; 

An iron crab is never to be moved by means of the cross bars, 


_ for fear of bending them. 


Those in the service are constructed to exert a strain of 2 and 
5 tons (but only a few of the latter have been made as yet) when 
on the “slow” purchase, and about half those weights on the 
“ quick” purchase. 

Heavy weights should not be lowered by means of the brake 
= > should get out of control, but by walking back on the winch 

andles. 

Comparatively light weights may be lowered by means of the 
brake, which can be at all times employed with advantage in 
lowering, in conjunction with walking back on the winch handles, 
to case the strain on the men manning the latter. 

If lowering a heavy weight by means of the brake alone be 
attempted, and it is wished to check its descent, the necessary 
application of force to the brake lever is apt to bring it up with a 
jerk, which is liable to cause some of the gear to carry away and 
cause an accident. 

When crabs are used to take in chain falls it is a good plan to 
serve the barrel round with 14-inch tarred rope to enable the 
chain to bite, otherwise the chain will surge off round the barrel. 

Proper lubrication of the gear is at all times essential. 

In the latest pattern winches the gearing is so arranged that 
the handles have not to be shifted when the purchase is altered 
trom single to double, and the handles are lengthened to admit of 
cight men working on them. 

The ordinary service crab (crab iron, double-purchase, 2 tons), 
though only constructed to exert a strain of 2 tons at the barre), 
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does this with ease (i.e., when the men on the handles are making 
light work of it); if, therefore, it be strongly manned, a strain of 
between 3 and 4 tons will be exerted, but it should be borne in 
mind that the crab was not constructed or intended for such a 
strain, 80, if additional power be requisite, it should be obtained by 
using a “ messenger” in the following manner :— 

e second winch is secured on the. same line and a little 
behind the first, and should be adjusted so that its barrel lies 
slightly lower than the barrel of the first winch; this may be 
effected either by putting planks or skidding (from 9 inches to a 
foot in depth) under the front winch, or by sinking the rear one 
to a corresponding ie according to the nature of the ground. 

A 6-inch parbuckle rope is then made fast with a stopper-hitch 
to the running end of the fall of the main tackle, close up to the 
snatch-block at the foot of the sheer spar, and d under the 
barrel of the first and round that of the second winch the requisite 
number of times; both winches now heave round together and 
share the strain between them. 

Onc winch holds on whilst the other stoppers and shifts the 


Should a second winch not be procurable a crab capstan may 
be used instead, but is not so convenient, as the fall is not always 
the same height from the ground. 

Iron crabs when on wooden frames may be conveyed from 
place to place on drugs, on which they can be readily placed by 
ineans of long skids, 14’ x 8” x 8”, and 6-foot ground rollers. When. 
on the drug they should be lashed for security. 

The 2-ton crab, single purchase, gives a power of 24 to I. 

The 2-ton crab, double purchase, 72 to 1. 

The 5-ton crab, double purchase, gives a power of 46% to 1. 

The 5-ton crab, treble purchase, 140 to 1. 

In working crabs an additional power of 40 per cent. must be 
applied at the handles, over and above the theoretical power, to 
allow for the absorption of usetul power through friction. 
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Section VE.—Jacks, Lifting. 


There are four descriptions of lifting jacks used for garrison 
service, namely :— 
1.—Clerk’s—screw. 
2.—The rack and pinion, 
8.—Haley’s—screw. 
4.—Tangye’s—hydraulic, 


1.—" Clerk’s” screw jacks consist of a vertical screw, pre- 
cisely similar to that of the elevating screw for siege service, 
worked through a metal nut in a cast iron conical box by means of 
a ratchet arrangement, lever, socket and key; it will lift with 
safety ő tons. 

2.—“ Rack and pinion” consists of a vertical bar with teeth, 
and lifting jaw working ina block of elm. The bar is raised or 
lewceed OF a system of pinions and cog wheels turned by a 
winch on the outside; it will raise about 3 tons. It is rarely met 
with. 

3.—“ Haley’s ” consists of a powerful screw working vertically 
in a metal nut, with a ratchet collar fitted into a block of elm. 


The screw is raised or lowered by means of a worm wheel 
working in gear with the ratchet collar, and turned by a winch on 
the outside ; those issued vary in lifting power from 2 to 20 tons. 


The more powerful Haley’s screw jacks (those for 16 and 20 
tons) will ke met with, made — of iron, and fitted with a 
screw traversing arrangement, which admits of the jack being 
traversed to either flank whilst the weight is on it; this is often 
of great service, as enabling a heavy gun to be fairly centred over 
its carriage for lowering into trunnion holes. 


It is most essential in working with screw jacks to obeerve that 
they are thoroughly clean, free from grit, and well lubricated ; 
the work in raising a heavy weight with them is, at the best, slow 
and laborious, but should these necessary precautions be neglected, 
not only will the labour be greatly increased, but injury be inflicted 
on the gear. 


In the operation of mounting guns in casemates by means of 
jacks alone, the Haley’s ecrew jacks, with traversing arrangement, 
mey be employed with advantage under the ends of tbe beam 
lashed across the cascable for traversing the breech and lowering, 
for their broad base gives them great stability, and from the fact 
that the rate of lowering is so easily e, no difficulty is 
experienced in keeping the beam horizontal. 
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They are not liable to get out of order; in this they possess a 
decided advantage over hydraulic jacks, yet from their slow action, 
and the great labour required in working them, they are very 
inferior to the latter for general purposes, especially for lifting 
heavy weights. 

Hydraulic jacks to raise weights varying from 10 to 30 tons 
are used in the garrison service. 


4.— Tangye’s hydraulic” consists of a cylinder Y, ram G, and 
reservoir A, fitted with a small pump in the centre, with an inlet and 
outlet valve, worked by a lever on the end ofa spindle N at the side 
of the reservoir. To lift a weight, the screw on the side of the 
reservoir is tightened, in doing which much force should not be 
used, the air-hole screw is loosened, and the lever worked up and 
down, which forces the water down on the top of the ram, and 
raises the cylinder. To lower, ease the screw Vat the side of the 
reservoir, when the cylinder will descend. For further informa- 
tion vide “ Treatise on Military Carriages, 1876,” R.C.D. 

Should it be desired to lower very gradually, unship the handle 
of the jack, which, indeed, should always be done before lowering, 
and gently tap the handle of the side screw with it, increasing the 
strength of the blows until the screw begins to move; by this 
means the rate of lowering can be regulated to a nicety. 


In a recent pattern 20 and 30-ton jack, the side screw for 
lowering has been done away with, the lowering being effected by 
moving the jack handle a little outwards on its spindle, thereby 
pee it to pass a stop on the side of the jack, and so make a 
lo own stroke, which causes the pump plunger to press on 
and open a valve at the head of the ram, at so allow the water to 
flow back into the reservoir, and lower the jack. 


Tangye’s jacks have been reported as liable to get out of 
order, the probable causes are— 


1. Delicacy of construction. 
2. Wear and tear. 
3. Want of proper treatment. 


With regard to the first, a certain amount of delicacy of con- 
struction is inseparable from all such machines, the taking to 
pieces, examination and repair of these jacks should therefore 
never be allowed to be undertaken by any but properly instructed 
persons, or the machine may be irretrievably ruined. 

Wear and tear—The extreme pressure induced in working, 
causes of necessity a greater amount of wear and tear of valves, 
seatings and packing than might perhaps be expected; this is un- 
avoidable. The leather packings require frequent renewal. 

Want of proper treatment—The following are the main points 
to be observed in the care of hydraulic jacks. 
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None but the purest water should be employed for filling, as 
the smallest particles of dirt will cause escape round the valves. ` 


The water used should be mixed with a third part of methylated 
spirits to check corrosion and guard against freezing. The filling 
hole is in the head. Before use see that the jack is full or nearly 
so, that the air-hole screw is loosened, that the side screw in the 
lighter jacks is screwed up: in doing this avoid using much force. 


The jack should not be flung about or subjected to violent 
blows or shocks; it should always be kept filled whether in store 
or in use. 


In cold weather if, on an emergency, water unmixed with 
spirits is used for filling, the jack should be kept in a warm place 
to prevent the water freezing. 


Jacks should be kept as clean as possible, and worked occa- 
sionally at regular intervals to keep them in working order. 


The heavier natures of jacks are fitted with a portable foot of 
cast iron secured by screws to give increased base, and will in 
future be fitted with handles for convenience in carrying and 
placing in position. 

For transport the filling hole screw in the cap or head is 
tightened, the jack having been previously run down. 


A few men porey instructed in the care, examination, and 
simple repairs of these valuable machines, are of the greatest ser- 
vice in garrison batteries when heavy work is going on. 


The jacks ehould always be placed and worked by careful and 
intelligent men, who have been properly instructed in their use. 


In raising heavy weights the jacks should stand perfectly 
upright on a hard and level surface; fir skids are not suitable tor 
standing jacks on, being too soft, but good oak skids answer well. 


The iron head or claw of the jack should not be allowed to 
come into contact with iron in lifting, but a thin piece of wood or 
a little hemp waste be interposed to avoid a slip. 


Long, slow strokes of the handle are best. Short, jerky strokes 
should be avoided. Always follow up closely under a weight, as 
it rises with scotches and skidding, and in lowering stand by to 
scotch up and avoid having much air space under the weight. 
Never get the axis of a gun much out of the horizontal, otherwise 
there will be a tendency to slip or lurch to front or rear. About 
3° inclination may be taken as a safe limit of slope. 

Neither tke jacks nor their supports should be struck whilst 
the weight is on them. Always, if possible, have spare jacks to 
fall back upon. 

When a gun is resting on skidding it is often a convenience to 
apply a jack at an angle under the muzzle to cut or slew it a few 
inches to a flank, but it should be borne in mind thaf if the jack 
be subjected in the operation to a heavy strain (say one approaching 
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the limit of its maximum working strain), the ram is liable to 
become bent, and the jack to be thus rendered unserviceable. 

The advantages obtained by the use of hydraulic jacks in 
heavy operations are very great, they may be briefly stated to be— 

1. The ease and rapidity with which they raise the heaviest 
weights. 

2. The small space required to work them in. 

3. Their handiness and portability. 

Their value to the artilleryman being so great, he should spare 
no pains to maintain them in proper working order. 
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Section VII.—Sling Wagon. 


There are three descriptions of sling wagons in the service, 
namely— 

1. Sling wagon, wood, Mark I., with cast-iron fittings on the 
windlass, to carry 4Ẹ tons. 

2. Sling wagon, wood, Mark II., with wrought-iron fittings on 
the windlass, to carry 6 tons. 

8. Sling wagon, iron, Mark I., to carry 7 tons. e 

Besides the above a few sling wagons were constructed for 
weights of 12 and 23 tons, but no more will be made, and those 
in store will be retained for use in arsenals. 

The windlass for the first three is fitted with two sets of ratchet 
wheels. Those at the extreme ends of the windlass, called windlass 
ratchets, are for the reception of the standing pawl on the frame or 
brackets, which hold the windlass while fresh purchases are bein 
taken ; the others, called the socket ratchets, are to enable the 
moveable pawl to take a purchase when the windlass is to be 
worked. The sockets are moveable iron mortices, attached by 
flanged iron rings to the windlass. To the sockets pawls are 
fitted, which act upon the ratchets. The flanged rings must be 
kept lubricated, and holes are made in them to receive the oil for 
this purpose. The windlass is also fitted with mortice holes of the 
— form, but these last are only used for the wooden pawls, or 
in the event of the socket ratchets becoming unserviceable. The 
same windlass is used with either sling wagon or sling cart. 

The detachment consists of 9 Nos. and is told off as for M.L. 
gun drill, and formed up three paces in rear of and facing the 
wagon. The lighter natures of sling wagons are constructed to 
carry a gun by itself, or with its garrison standing carriage placed 
on the framework above. 


To ARRANGE STORES. 
Arrange Stores. 


The following stores are provided by the several Nos. if they 
are not already on the wagon :— 
No. 1. Two wood pawls and hammer. 
Nos. 2 and 3. Each a lever with rope attached and handspike 
each. 
Noe. 4 and 5. A handspike each. 
» 6and 7. —* and thimbles. 
» 8and 9. Onc lashingrope (24-inch tarred rope, 6 fathoms) 
and 2 heavy drag-ropes. ` 


wenes * - ... d 
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GeneraL Durres. 
No. 1. Attends to the pawls, keys and unkeys the keep chain. 


Left Side. 

3. Has charge of the left 
lever and scotches the wheels 
in rear. 

5. Has charge of a hand- 
spike, assists 3 at the lever, 
scotches the wheels in front, 
fixes the carriage rope. 

k Assists Aa * lever, 
slings and unsli the gun, 
—* ———— tomer. 

9. Assists in keying and 
unkeying the draught chain, 
and fixing the breech rope; 
assists to fash the breech. 


Right Side, 

2. Has charge of the right 
lever and scoisies the wheels 
in rear. 

4. Has charge of a hand- 
spike, assists 2 at the lever, 
scotches the wheels in front, 
fixes the carriage rope. 

a — 2 Kas es lever, 
slings and unslin e 
ates handspikes * ive. i 

8. Keys and unkeys the 
draught chain, fixes the breech 
rope, and lashes the breech. 


The whole assist to limber up and unlimber. 


To TAKE Post ON THE WAGON. 
Take post on the wagon. 
ight turn. 
Double march. 
“Take post ow the wagon.” —No. 1 gives “ Right turn,” “ Double 


march,” when the ranks open out, the front 
wheel, the rear rank the right; 2 and 3 halt one pace from the 


W 


covering the left 


To SLING THE QUN. 


Ptace the wagon. 
Scotch the wheels, 


Sling the gun. 
Work levers. 
High enough. 
Out levers. 


Fiz the breech rope. 


Prepare to raise 
Heave. 
Frap and make 


the breech. 


Jast. 


Lash up levers and handspikes. 


“ Place the wagon?” —The wagon is backed until the front of the 
oxletree is a little in front of the trunnions. The muzzle of tho 
gun being towards the rear. 


‘Scotch the wheels.” —2 and 3 scotch the wheels in rear, and 4 
and 5 in tront. 


s 
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“ Sling the gun.”—7 places the eye of the sling on the hook of 
the windlass, and passes the ends down in front of the axletree to 
6,6 places the thimbles on the trunnions, and passes the returns 
of the sling round them, handing up the ends in rear of the axle- 
tree to 7, who places them on the hooks. 

“ Work levers.” —2, 4, 6,3, 5, 7; assisted if necessary by 8 and 
9, work the levers together till the gun is high enough, when 
“ High enough,” “ Out levers,” is given. 

“ Fix the breech rope.”—8, assisted by 9, makes an overhand 
knot on the top of the perch over the breech, with the centre 
of the breech rope, allowing the ends to hang down. 

“ Prepare to raise the breech.””—2 and 3 put each a handspike in 
tbe bore, for the purpose of* bearing down. 8 and 9 cross their 
ends of the breech rope from one to the other under the cascable, 
and then over the perch. 

“© Heave.” —2 and 3 bear down, and 4, 5, 6, 7, 8, and 9 haul upon 
the breech rope on their respective sides, and when the breech is 
high enough, “ Frap and make fast” is given. 8 and 9 cross the 
ends under the cascable a second time; change ends again, by 
passing them between the returns and breech; frap and make fast 
with a reef knot in front. 

& Lash up levers and handspikes,” 2 and 3 take up their levers ; 
4 and 5 the handspikes; 6 mounts on the frame, and 7 hands him 
the coins and short skids, the coins being placed on each side of 
the perch,* the short skids between the cheeks of the carriage. 
He then comes down. 2nd 3 place their levers, the points 
touching the breast transom. 4 and 5 lay the handspikes on the 
levers and steady them at the small ends, whilst 6 and 7 Jash them 
in the following manner :— 

They pass the lever ropes under and up in rear of the croeskar, 
close to the perch; change ends over the handspikes, haul taut; 

ass the ropes down in rear of, under, and up in front of the croas- 

r, change ends over the handspikes; then pass them down, 
change en in under the perch, haul taut; then bring them 
up and make fast on the top of the handspikes. 


To PLACE a CARRIAGE AND SLING A Gun ON Aa SLING WAGON. 


The gun is dismounted resting on skids, and ite carriage on onc 
side, with its breast nearly in line with the breech. 


Lower. 

Place the wagon. 

Prepare to turn the gun carriage over. 
Heave. 

Off trucks. 


* This applics when the carriage has been mounted. 
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“ Prepare to unlimber.”—No. 1 places the wooden pawls in the 
windlass. 2 and 3 place their levers in the sockets about hori- 
zontal, ready to bear down; 4, 5, 6, 7, 8, and 9 stand close in to 
the perch. 8 and 9 unkey the draught chain, No.1 the keep 
chain, standing between the shafts when there are no horses. 

“ Unlimber.”—2 and 3 bear well down, and 4, 5, 6, 7, 8, and 
9 raise the perch off the pintail. No.1 then draws the limber 
forward a little. 

“ Lower.”—The perch is lowered gently to the ground; 2 and 
3 — their levers, and lay them on the ground outside the 
wheels. 

“ Place the wagon.” —The wagon is run forward or backward, 
until the under part of the perch touches the base ring, in order 
to support the perch whilst the nose plate rests on the ground. | 

s Prepareto turn the gun carriage over.” —The whole of the Nos. 
take post st the go carriage in the same order as at the wagon; 
that is, the even Nos. on the right, and the odd on the left. The 

n carriage is then brought parallel to the perch, at about the 
istance of its own breadth from it, with its front to the rear, and 
in line with the draught chain ring. 

“ Heave.”—The Mos. on the side furthest from the perch lift 
from below ; those on the other side haul over at the top of the 
cheeks. As soon as the carriage rests on the axletree arms, the 
Nos. hauling step over the perch, one by one, and at the next 
heave, the carriage is brought upside down upon the perch; the 
hauling Nos. taking care to prevent its falling too heavily 
upon it. 

ġ “ Off trucks” —2, 4, and 3, 5, take off the fore trucks, and 
6, 8, and 7, 9 the rear ones, the linch-pins being withdrawn by 
the highest No. at each truck. The trucks are placed flat upon 
the ground, and the linch-pin of each laid across it by the No. 
who withdrew it. 

The carriage may now be lifted into its place on the top by 
the detachment, or kaulai up by the windlass, 


‘To PLACE THE CARRIAGE, 
aed rear of the carriage. 
Place the lever. 

Mount the carriage. 

Lift. Shift the lever. 

Lift 


ifi Ad 
Raise the rear of the carriage. 
Out lever. Lower. 


“ Lift the rear of the carriage;” “ Place the lever.”—All the 
Nos. except 2 and 3 lift the rear of the carriage sufficiently high 
for 2 to pass his lever to 3, close to the trunnion holes. This 
lever is then double-manned by 4 and 5; 6 and 7 lift at the rear 
axletree arms; 8 and 9 in rear of the cheeks. 

(A. M.) 2 K 
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“ Mount the carriage;” “ Lift”’—All the Nos. lift and heave 
until the lever touches the wheels. 

t Shift the lever ;” “ Lift.”—2 shifts the lever in rear of the 
bolts on top of the brackets. At “ Lift” the carriage is lifted 
into its place, the trunnion holes fitting over the bolster. 

« Raise the rear of the carriage ;” ‘ Out lever ;” “ Lower.” — 
The rear of the carriage is raised; 2 withdraws the lever, and the 
carriage is lowered until the second step touches the crossbar. 


To PLACE THE CARRIAGE USING THE WINDLASS, 


Turn carriage over, 
Heave. 

Off trucks. 

Fiz drag rope. 
Levers take purchase. 
Work levers. 

High enough. 

Out levers, 

Off drag rope. 

The drag rope is ed by 4 and 5 (after the carriage is 
turned over) shee iis’ brani tiaman and made fast with a 
clove hitch to the centre of the rear axletree; the running end 
of the rope is by 2 and 3 twice round the windlass, and 
hauled taut. No. 1 removes the wooden pawl and holds on to the 
rope. “ Work levers ;”’ 2 and 3 work the levers, 4 and 5 use 
their handspikes to raise the carriage clear of the frame. When 
the carriage is in its place, “ High enough,” “ Out levers,” “ OF 
rope,” is given. 

The gun carriage being now in ita place on the wagon, it is 
limbered up. 

To Limser Up. 


Prepare to limber up. 
Limber up. 

“ Prepare to limber up.”—No. 1 puts a wooden pawl into a 
mortice hole; 2 and 3 place their levers in the iron sockets, which 
must be so fixed that the levers shall have a slight inclination 
upwards; 2 and 3 haul on the lever ropes; 4, 5, 6, 7, 8, and 9 
lift the perch ; No. 1 backs the limber. 

“ Limber up.” —The eye of the perch is passed over the pintail; 
No 1 keys the keep chain; 8 and 9 the draught chain. 


To put on Trucks. 


The trucks are pasai on the axletree arms of the carriage, 
after the wagon has been limbered up. 


` Put on Trucks. 


“ Put on trucks.” —2, 4, and 3, 5, raise the fore trucks on the 
frame, and roll them close to the windlass brackets; 2 and 8 then 
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uit them, and go to the rear of the wagon, whilst 4 and 5 steady 
the trucks. 6, 8, and 7, 9, put on the rear trucks and linchpins; 
6 and 7 then turn round and relieve 4 and 5, who, together with 
2 and 3, mount up, with one foot on the spokes of the wheel, the 
other foot on the frame, and put on the fore trucks. 6 and 
7 hand up the linchpins, and assist to hold up the trucks, The 
linchpins of all the trucks are put in by the highest Nos. 
employed at them. 

It is sometimes necessary to put on the truck on one side 
* and then move the carriage to the right or left to place the 
others. 

The carriage being now in position on the wagon, which has 
been limbered up, * gun is alung as already ——* 


To Dismount THE GUN AND CARRIAGE, 


Place skids. 

Unlash. 

Scotch the wheels. 
Unlash the breech, 
Prepare to lower, 
Bear down. 

Unpawl. 

Ease off. 

Pawl. 

Bear down. 

Unpawl. s 
Ease off. 

Unsling. 

Remove trucks. 
Prepare to unlimber. 
Unlimber. 

Dismount carriage. 
On trucks. 

Turn the carriage over. 
Limber up. 


** Place skids,” “ Unlash,” “ Scotch the wheels” —6 mounts u 
throws down the pieces of — coins, comes down, and, 
assisted by 7, places them where directed; 6 and 7 then unlash 
levers and handspikes; 4 and 5 remove the handspikes, 2 and 8 
scotch the wheels. 2 and 3 take their levers and go to their places, 
keeping the levers in their hands. 4 and 5 scotch the wheels in 
front with the coins. 

“c Unlash the breech.’—8 and 9 unlash the breech, lower it 
gradually, and clear away the returns. 

“ Prepare ia lower.”—2 and 3 place the levers in the sockets, 
the small ends nearly touching the ground. No.1 gives “Bear 
down,” and when the weight is off the windlase pawls, they are 
lifted by Nos. 1 and 7 at “ Unpawl.” 

(A. M.) 2K2 
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“ Ease off.’—The levers are allowed to rise gradually, until 
nearly perpendicular. 
«“ Pawl.”—Nos. 1 and 7 drop the pawls; they then lift up the 
ratchet pawls, 2 and 3 assisting by pushing up the levers. 
“ 


“ Bear > “ Unpauwl,” “ of,” until the weight is 
sii Bo the skids, 
“ Onsling.”—6 and 7 cast off the sling. 


“ Remove trucks."—The trucks are taken off by the numbers 
who placed them. 

“ Prepare to unlimber,” “ Unlimber,” “ Dismount lage,” 
On trucks.” —The wagon having been unlimbered, 2 and 3 take a 
purchase with handspikes over the frame and under the second 
step; the other Nos. lift and haul down. 

“ Turn the carriage over,’ “ Limber up,” as before. 


To SLING MorTARS. 


A 13-inch mortar, resting on skids, is slung like a gun, only 
the breech is to the rear; a piece of short skidding or fid is put 
into the muzzle, by which to raise and lash the muzzle to the 
perch. To raise the muzzle a clove hitch is made with the centre 
of the muzzle rope round the fid, and the ends are passed round 
the square ends of the windlass, which is worked, 8 and 9 holding 
on to the ends, which should come off on the outside. 


To SLING A 13-incu Mortar BED. 


The wagon is backed over it in such a manner that the front 
of the bed may be towards the shafts. The bed is slung by 6 
and 7 passing the eling round a roller or skid in the trunnion 
holes; when the bed is high enough it is lashed to the 
The bed may also be slung by passing the sling and lashing rope 
under the running up bolts, as described for the mortar. 


To SLING A 10 oR 8-rNcH Mortar AnD BED. 


10 or 8-inch mortars are not dismounted for slinging. The 
coin is taken out, and the mortar lowered on the front transom 
of the bed. The 8-inch mortar and bed is slung as detailed for 
the 13-inch mortar, also the 10-inch mortar in the same way, but 
with the muzzle to the rear. 


To Suing a TRAVERSING PLATFORM. 


A wooden dwarf traversing — is slung with the front 
transom towards the front of the wagon, the rear blocks with 
trucks having been previously removed. 

A wooden casemate platform is slung in the same manner. 
The rear trucks may be removed. 


509 PART VII. 


Sling Wagon. 


In both cases the ends of the slings are passed round the sides 
of the platform, and lashed together underneath. 

The windlass is worked until the upper part of the plat- 
form comes against the axletree. The and of the platform next 
to the limber is then raised with handspikes, and lashed to the 


The carriage may be left on the rear part of the platform in 
rear of the windlass, and be so carried. 

Previous to slinging dwarf traversing platforms, the wagon 
should be unlimbered, and the rear block and trucks, which were 
removed, placed on the top across the frame of the wagon. Vide 
also page 597. 


To Stine Guns or 7 ok 12 Tons From Two SLING WAGONS. 


When two sling wagons are employed for the transport of 7 
and 12-ton guns, a very plan is to back the ns over the 
gun from both ends, an mat the gun at the cascable and half- 
weight mark. The gun should be skidded as high as possible with 
the trunnions horizontal, before the wagons are run over it, so 
that the gun will not require to be lifted higher, but only the 
slack of the slings to be taken in. If, however, from the slings 
stretching, or from any other cause, it becomes necessary to raise 
the gun, the work of the windlass levers should be made lighter by 
applying a jack or long levers to assist in raising the gun ; should 

is be neglected, the strain on the windlass levers will be so 
heavy, from the friction of the slings against the gun, that the 
will probably be broken. A small roller should be put thro 
the breeching loop to guard against the breech sling slipping off the 
neck of the cascable. The axletree beds of the two wagon bodies 
are then lashed together from centre to centre. 

It will be found that this method of suspending the gun places 
the mass much more under control when travelling than any other, 
as, when passing round sharp curves, the rear shafts are employed 
to aid the front in imparting change of direction.* 


© See remarks in paragraph 8, p. 584, “ moving heavy guns.” 
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There are two descriptions of sling carts in the service, both of 
wood, the one, with wrought-iron fittings on the windlass, which 
will carry 3} tons; the other, with cast-iron fittings, will carry 


56 cwt. 


The detachment consists of 7 Nos., told off as for M.L. gun 
drill, and is formed up as for sling wagon. 


To ARRANGE STORES. 
Arrange Stores. 
The following stores are provided :— 


No. 1. Two wood 


awls and a hammer. 
and 3. A lever with rope attached, and handspike 


each. 
and 5. A handspike each. 
. Sling, thimbles, and drag rope. 


s 7. Prypole, with rope attached, and drag rope. 


The detachment is formed up three paces in rear of and facing 


the cart. 


No. 1 attends to the pawls and commands. 


Left side. 

3. Has charge of the left 
lever. 

5. Has charge of a hand- 
spike, assists 3 at the lever, 
and raises the weight when it 
is to be lashed. 

7. Assists 3 at the lever, 
slings and unslings the gun, 
lashes breech, handspikes and 
levers. 

6 and 7. Place the prypole. 


Right side. 

2. Has charge of the right 
lever. 

4, Has charge of a hand- 
spike, assists 2 at the lever, 
and raises the weight when it 
is to be lashed. 
ae — 2 Ea * lever, 

ings and unelings the n, 
leita breech, Taaka Gnd 
levers. 


To PLACE THE CART. l 
Place the Cart. 


& Place the cart.” —The cart is run over the 


n, £0 that the 


axletree may be over the trunnions, and the breech of the gun to 


the rear. 
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To SLING THE GUN. 


_ The same as with the sling wagon, with the following excep- 
tions :— 

“ Lash up the breech."—4 and 5 take a handspike each and 
cross them under the breech, facing the gun. 6 brings up the 
prypole, and 7 passes the point of it over the axletree, and so far 
under the iron transom that the direction of the prypole rope, 
when the breech is lashed, may be vertical. 6 then passes the 
prypole rope under the neck of the cascable to 7, who passes it 
over the prypole, in rear of the wall knot, to 6. 6 again passes it 
under the cascable to 7, who hauls taut, 6 assisting him. 2 and 3 
double man the handspikes. 

. “ Heave.”—All the Nos. heave and haul until the axis of the 
piece is horizontal. ‘ 

“ Frap and make fast.”—The returns of the rope are frapped 
together from below upwards, 7 passing the running end of the 
rope between the returna and the breech, close to the cascable, 
and 6 passing it round the outside of the returns; 2, 3, 4, and 5 
heaving up the breech, in order that the frappings may be taut. 
Thus they proceed alternately, hauling taut each time, until 
enough rope only is left for 7 to make two half hitches round the 
returns next him. 

“ Lash levers and handspikes."—2 and 3 place their levers on 
their respective sides of the prypole, step outwards and turn 
inwards. 4 and 5 place their handspikes on the top of the levers, 
and stand to steady them, keeping the small ends of the levers and 
handspikes flush with that of the prypole. 6 and 7 lash the whole 
firmly together with the lever ropes, which are crossed under and 
over, one half the turns in rear of the prypole rope, the other half 
in front, and make fast on the top with a reef knot. 

If there be two short skida, they are laid lengthwise on the top 
of the bars of the cart by 6 and 7, who secure them with a piece 
of lashing rope. 


To Unstine a Gun. 


6 and 7 unlash and lower the breech, and the gun is lowered 
ns with the sling wagon. 
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Section IX.—Platform Wagon. 


The platform wagon consists of a fore and hind carriage, with 
a platform fitted over them. 

The platform consists of a strong oak frame with side boards 
attached, which is bolted to the bolster of the hind carriage and 
pivots on the bolster of the fore carriage. The splinter bar is fitted 
with two pairs of frame shafts and outriggers for swingletrees, so 
that four — can be harnessed abreast; it is also fitted for a 
pole for bullock draught. 

Upon the sides of the wagon are cleats for carrying either a 
mortar, mortar bed (10-inch mortar and bed, 13-inch mortar, or 
bed, or two 8-inch mortars and beds), or 64-pr. R.M.L. converted 


n. 
Wisa used to carry the W.I. 64-pr. R.M.L. gun, the wagon is 
specially fitted, namely, the cleats just mentioned are removed and 
replaced by special ones to take the trunnions of the guu. 

It is constructed for a maximum load of 64 cwt. . 

The muzzle should always be to the front when the gun is in 
position for travelling on the wagon. 

The detachment required consists of 19 Nos., told off as for 
M.L. gun drill, 


To ARRANGE STORES. 
Arrange Stores. 


“ Arrange stores.”—The eame stores are provided by the 
several Nos. as for ———— a gun up the side of a standing 
garrison carriage. Vide page 526. 


GENERAL DUTIES. 
The general duties are the same as for parbuckling. 


To TAKE Post. 


As with a sling wagon. 

There are three different methods by which a gun may be 
mounted an, or dismounted from, a platform wagon, namely :— 

1. By gyn. 
2. By painting up or down the front of the wagon. 
Do. Do. side of the wagon. 
4, Dismounting from wagon over the rear on rollers. 

1. The first case hardly calls for any remark, the gun is raised 
with the gyn till high enough, when, the platform wagon having 
been run under it, the gun is lowered at once into the travelling 
position on the wagon. 
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For slinging the gun a 6-inch white rope sling, 12 feet 
in length, — under cascable and fid M e — pro- 
bably be found most convenient. 

lt may be remarked that should it be required to shift a gun 
from its carriage on to a platform wagon, or vice versd, the gyn 
would probably prove to be the most easy and expeditious method; 
if, on the other hand, it be required to place a gun, resting on 
skidding on the ground, on the wagon, parbuckling up the front 
would be —— 

2. Parbuckling up the front of the wagon is a very simple and 
rapid method of placing a gun, already dismounted and skidded, 
on the wagon; it is performed as follows :— i 

The gun should rest on skidding 9 inches high; the wagon is 
placed with the splinter bar towards the gun, parallel to its axis, 
and distant about 12 feet. The frame shafts are removed, wheels 
scotched, frame supported in front by two upright oak skids, 3 
feet long, and by coins, scotches, or skidding, inserted between 
it and the fore carriage; the parbuckle skids, 14 feet by 8 
inches by 8 inches, re the placed with their upper ends resti 
on the front part of the frame, bevel up, their lower ends beve 
down on the ground in such a position that the gun can travel 
off the short skids on which it rests on to them; the standing 
ends of the parbuckle ropes are made fast round the rear axle- 
trees of the wagon, the running ends being led under and round 
the gun are passed to the rear inside the wheels and manned. 
The gun is parbuckled up on to short oak skids placed on the 
frame to receive it; long skids and parbuckle ropes being removed, 
it is slewed a quarter circle to bring the breech towards the rear 
of the wagon, moved to the rear, either by —— or on rollers, 
and lowered into the travelling position, in doing which the use of 
a 12-foot lever will be found convenient for lowering the breech. 
Dismounting, being the converse, need not be described. 

3. Parbuckling up the side of the wagon :— 

The gun — rest on skidding 9 inches high; the wagon is 
placed alongside, and about 12 feet distant, front of the wagon 
towards the muzzle, trunnion cleats about opposite the trunnions; 
the fore carriage is locked hard over away from the gun, the hind 
wheel on the side next the gun is removed, and the axletree firmly 
supported in a horizontal position by means of skidding or a 

rrison standing carriage. If the latter it may be done as 
ollows :—Back the carriage in under the rear of the platform wagon 
until in a convenient position for raising the rear axletree with 
handspikes, lst order, applied over a 4-inch piece placed across 
the steps of the carriage. Having thus raised the rear of the 
wagon, remove the hind wheel next the gun far enough to admit 
of the ison standing carriage e run up to the wagon axle- 
tree bed; do this and support the axletree with skidding, placed 
on the step of the carriage, on the side next the gun, then remove 
the wheel altogether and support the side of the wagon nearest 
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the with upright 3-foot oak skids, the supports being placed 
—— spots where the long skids will rest in idire ysr: 
coins or medium scotches being inserted between the frame and 
fore carriage to support the former. 

Place long skids, 14’ x 8” x 8,” their upper ends, bevel up, rest- 
ing on the wagon, their lower ends bevel down, so arranged that 
the gun may travel off the short skids on which it rests on to them. 
Fix parbuckle ropes. The standing ends are secured to the 
axletrees of the wagon on the side furthest from the gun, the 
running ends passed under and over the gun, across the wagon, 
and manned. The gun having been parbuckled up on to short skids 
poa across the wagon to receive it, the long skids and 

uckle ropes are removed, the gun is lowered into the travelling 
position on the wagon, and the hind wheel put on. 

This method will not be found so simple or expeditious as the 
one previously described. 


To Dismount A GUN OVER THE HIND PART OF A PLATFORM 
WaGon BY MEANS OF ROLLERS. 


This is a most expeditious mode, but it must not be resorted 
to when the ¢erreplein of a work is paved or uneven; the ground 
on which the wagon wheels rest ought to be firm; the operation 
requires to be done with expertness, or else the swell of the 
muzzle, when the gún is falling, is apt to catch the hind transom 
of the wagon, and damage it. ; 

The same stores are required, and in addition two 24-inch 
rollers, with about 3 feet of spun yarn. 


Place rollers. 

Fix steadying handspikes. 
Fix breech and muzzle ropes. 
Heave. 

Halt. 

Cast off steadying handspikes. 
Hook dragropes. 

Heave. 


** Place rollers,” “ Fix steadying handspikes,” “ Fiz breech and 
muzzle ropes.”—The gun is raised and rollers placed under it, and 
at “ Heave” the gun is pulled gently to the rear, the greatest 
attention being paid that the breech does not preponderate. 

' When the gun has been brought so far to the rear as to bring 
the vent over the hind part of the wagon, “ Halt” is given. 

The rollers are now carefully arranged; one of them bein 
placed half way between the centre of gravity of the gun an 
the rear of the wagon, and the other half way between the rear 
of the wagon and the muzzle. 

“ Cast off steadying handspikes,” “ Hook drag ropes.”—10 casts 
off the muzzle rope, then places himeelf in the shafts; 2 and 8 
hook drag ropes into the drag washers on the rear axletree arms, 
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which are manned by 4, 5, 6, 7, 8, and 9; 19 makes fast a piece 
of spuhyarn to the rear roller, and will stand on one side, in order 
to draw it ftom under the gun the moment it leaves the wagon; 
at the word “ Heave,” the wagon is drawn forward, whilst the 
breech dragrope Nos. pull the gun smartly to the rear. 

The muzzle roller is caught by the swell of the muzzle, and 
gis the wagon at the same time as the gun, thus preventing 

mage to the hind part of the wagon. 


TRANSPORT OF MORTARS AND THEIR BEDS. 


The p'atfom wagon is calculated to carry one 18-inch mortar, 
or ohe 13-inch mortar bed. One 10-inch mortar on its bed, or 
two 8-inch mortars on their beds. 

There are two methods of placing mortars, or their beds, or 
mortars on their beds, on the wagon :— 


1. . 
2. By * of long skids. 

To place a 13-inch mortar on the wagon by means of a gyn, 
the mortar should first be dismounted, the gyn is then placed over 
it, the mortar slung as described at page 493, raised with the gyn 
till high enough, when, the wagon having been run underneath, it 
is lowered into the travelling position. 

The mortar may be slung without dismounting, and raised 
with the gyn, as described at page 498. 

The 13-inch mortar bed is treated in the same way, being slung 
by one of the methods described at page 493. 

The 10-inch mortar having been brought vertical, the coin is 
removed and the muzzle lowered to rest on the front transom. 
The bed, with mortar on it, is then slung by one of the methods 
described at page 489, raised with gyn, and lowered into position 
on the wagon, or the mortar and bed may be placed on the 
wagon separately, which for travelling far would be preferable. 

The-8inch mortar with its bed is treated in the same manner 
as the 10-inch on its bed. With mortars, several returns of heavy 
dragrope may be employed for raising, instead of a gun sling; 
vide 2nd method of slinging 13-inch mortars, page 493. 

When mortars or mortar beds are placed on a platform wagon 
by means of long skids, it may be done in the following manner:— 


To Moont a 13-1NcH MORTAR ON A PLATFORM WAGON UP 
THE REAR ON CRADLED AND WATERED SKIDS. 


The mortar is dismounted and skidded, with axis horizontal, 
about 6 inches off the ground. The wagon is placed with its rear 
towards the breech of the mortar, and about 12 feet distant, 
the middle of the frame being in line with the axis of the piece, 
and the wheels are scotched. The long skids are then 
nearly touching each other, their upper ends, bevel up, on the rear 
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part of the wagon, to which they should be lashed (and the rear 
oe of the wagon frame supported by upright 3-foot skids), their 
ower ends bevel down, so that the mortar can be hauled off the 
skids on which it rests on to them; the skids are credled and 
watered. The double blocks of two luff tackles are secured by 
lashing or straps to the trunnions, the single blocks being made 
fast to the end of the skids or to any convenient part of the wagon, 
so as to get as fair a lead as possible. The falls being manned 
the mortar is hauled up the long skids, until its breech is received 
on a roller placed across the wagon frame,” the luff tackles are 
cast off, and the mortar moved on rollers till far enough to the 
front, in doing which handspikes, placed at an inclination under 
the trunnions, may be employed to keep them horizontal; the 
mortar is then lowered into position on the wagon. 


To Prace a 13-IncH Mortar BED on a PLATFORM WAGON 
BY MEANS OF Lona SKIDS AND ROLLERS UP THE REAR. 


_ The wagon is placed in prolongation of the bed with its rear 
towards it and about 12 feet distant, and the wheels are scotched. 
The bed is raised, and a ground roller placed underneath, and 
across it a little on the wagon side of its centre of gravity. The long 
skids are placed with their upper ends, bevel up, on the rear part of 
the wagon frame, which should be supported as before described ; 
their lower ends, bevel down, resting on the ground under the 
ends of the brackets of the mortar bed, — or luff tackles 
are made fast to the running up bolts on bot i H of the bed at 
the end next the wagon, and manned. 

The bed is now hauled up the long skids on rollers placed as 
required; as its centre of gravity passes beyond the bevels at the 
upper end of the skids it will dip on to a roller placed across the 
frame to receive it, a check drag rope should at this point be made 
use of in rear to prevent the bed going with a rush on to the 
wagon; it is then moved on rollers on the wagon till far enough 
to the front, and lowered into position. 

10-inch and 8-inch mortars on their beds, coins having been 
removed, are treated in the same manner. 

If the 10-inch mortar and its bed are placed on the wagon 
me aerial means of long skids, it is done as described for a 
13-inch. 

Dismounting is the converse of the foregoing; but it is gene- 
rally more convenient to dismount the 13-inch mortar down the 
front, as when travelling trunnions foremost it does not injure the 
a front of the wagon should be supported as before 

esori 


© One tackle instead of two may be used, being secured to the mortar as follows. 
The centre of the selvagee is placed on the top of the mortar and in front of the 
trunnions, the two ends being led under the trunnions, the double block of the 
tackle is hooked into the two bights. The men stand on the wagon to heave. 
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The 13-inch mortar bed, and 10-inch and 8-inch mortars on 
their beds, may be hauled up the rear on long watered skids 
placed under the brackets of the bed, by means of luff tackles, the 
skids being strongly lashed to the rear part of the wagon frame, 
but it is heavier work, and with fir skids their upper surface gets 

loughed up and injured, which renders the operation an un- 
esirable one unless rendered necessary by the want of rollers. 
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Section X.—Trench Cart.—Hand Cart. 


The trench cart is a strong cart capable of carrying a load of 
one ton. 

It has fixed shafts, moveable sides, head and tail board. The 
frame is of oak, the boarding of elm. It is painted red to distin- 
guish it from the hand cart. 

Its weight is 7 cwt. 

The mode of transporting 10-inch mortars or their beds, and 
8-inch mortars on their beds on trench carts is described under 
“ moving and mounting ordnance” at page 611. 

It is chiefly used for moving stores, &c. 


* Hand Cart. 


The hand cart is similar to the trench cart, but of lighter con- 
struction; it will take a load of 15 cwt. It is painted lead colour. 

Its weight is 43 cwt. 

It is frequently fitted with a pole with cross-handle, for man 
draught, instead of shafts. 

It is chiefly used for moving stores. 
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PART VIII. 


MOVING, MOUNTING, AND DISMOUNTING ORD- 
NANCE CARRIAGES AND PLATFORMS (64-pr. to 
12'5-inch R.M.L. Guns). 
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SECTION I—Mounting and Dismounting Guns. 
INTRODUCTORY REMARKS. 


In this subject, each nature of ordnance is considered sepa- 
rately, whether mounted on standing carriages, traversing plat- 
forms, in open batteries, or casemated works. 

The operations with the smaller natures have been somewhat 
fully described as forming the groundwork of instruction, the 
principles being the same throughout. If they are once thoroughly 
pona no difficulty will be experienced in dealing with the 

eavier natures. 

Estimates of “stores” are only approximate, and may require 
to be modified according to local circumstances. 

In the following operations, the strength of the detachment and 
description of material to be used varies with the size and nature 
of the gun to be moved; but the detachment is “told off,” the 
several Nos. (as far as possible) perform the same duties, and the 
stores are arranged as detailed in Part VI. 

Previous to mounting or dismounting a gun, the sights, ca 
squares, also all fittings liable to injury, sre to be removed, and the 
carriage and platform scotched up. 

Wh —Ta securing drag-ropes to the cascable or trunnion of a 
gua for hauling, rolling, or slewing, the hook end should not be 
used to make fast with, as should the rope become detached when 
the strain is on it the hook comes back with great force and is 
likely to cause an accident; this is especially the case in dis- 
mounting by rolling over the side. 
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MounTING AND DismMouNTING 64-Pr. R.M.L. Guns IN OPEN 
BATTERIES. 


When mounted on garrison standing carriages in open batteries, 
these guns may be mounted and dismounted by any of the fol- 
—— methods :— 


2 By + long skids, watered, up or down the rear. 
j with rollers 
i By * parbuckling, p p ’downsthe side. 
5. Dismounted 2 rolling over the side, provided a soft place 
can he selected for the gun to fall on. 


By Gyn. 


For this purpose a 16-foot light gyn is most convenient. 
The method of — and working the gyn being described 
ae “Machines,” further remark is unnecessa 
A sling of 6-inch white rope 12 feet long is suitable for slinging 


the 
For. operations 2, 3, 4, and 5, it is necessary first to raise the 
gun out of the trunnion holes, whieh | is effected as follows :— 


To RAISE 64-Pr. R.M.L. Gun on GARRISON STANDING CARRIAGE 
OUT OF THE TRUNNION HOLES AND THE CoNVERSE. 


Strength of Detachment, 19 Nos. 
Stores required, 


Handspikes, common, 6-ft. . oe 
Scotches (large, medium. and small) . * oe 12 
Skids, oak (3’ x 4” x 4”)... = - 3 


Remove siyhis and fittings. 

Scotch up trucks. 

Raise the gun out of the trunnion holes. 
Prepare to bear down the muzzle. 

Bear down. 

Come up, scotch up. 

Prepare to lift. 

Lift. 


Lower, scotch up. 


The sights and fittings are removed under No. 1°s super- 
intendence, and the trucks scotched up, front and rear, with large 
scotches. 

“ Raise the gun out of the trunnion holes,” Prepare to bear down 
the muzzle.”—No. 2 places a handspike in the bore, point first, 3 
one under it as a wedge, double manned by 8 and 9; 4 a handspike 


> — 
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over that of 2, close to the muzzle to 5, double manned by 10 and 
11; 12 a handspike over the neck of the piece to 13, double 
manned by 14 and 15; 16 a handspike over the chase to 17, 
double manned by 18 and 19. 

The whole looking towards the gun, Fig. 1. 


Fig. 1. 


“ Bear down.’—The whole bear down; 6 and 7 remove the. 
elevating screw; 7 places a4-inch piece across the carriage on the 
top step. i= 

“ Come up,” “ Scotch up.”—The gun is allowed to rest on the 
4-inch piece, 6 and 7 scotch up. 

“ Prepare to Lift.”—3 shifts his handspike to lie over that of 
2; 4 his underneath those in the bore; 12 and 16 theirs under- 
neath the gun, Fig. 2. 

Lift.ꝰ -The whole lift till 6 can pass a 4-inch piece right 
through both trunnion holes. Sometimes it is convenient to effect 
this in two lifts, in which case the trunnions are allowed to rest 
aer the first lift on the end of a 4-inch piece in each trunnion 

ole. 

“ Lower,” “Scotch up.”—The gun is allowed to descend on the 
4-inch piece and scotched up. 

The height to which a gun is raised out of the trunnion holes: 
depends on the operation which is to follow. Lowering into the 
trunnion holes is the converse of the foregoing. 


To Mount or Dismount a 64-Pr. R.M.L. Gun BY 
WATERED SKIDS UP OR DOWN THE REAR. 


Strength of Detachment 19 Nos. 
Stores required. 


Dragro) p hea ee ee ee oe ee 
Binisita, so, R 6-ft. .. * sn ne 
Lashings, white or tarred, 14-inch, 3 fathoms each.. 
Luff tackles, complete ee oe oe oe 
(A. M.) 2L 


wO A oN 
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Planks, oak, half, 4’ x 12” x 3” ie * 
Do. fir, whole, 10' x 17” x 3” .. * 

Roller, ground, 6” x 3’.. a a Aè 
Scotches, of sorts - * —* 
Skids, fir, 14’ x 8" x 8" 

Do. oak, 3’ x 4” x 4” 
Selvagees.. S% sia és 
Water bucket, filled, and brush. . 


m bo co be toto 


To Dismount the Gun. 


The gun is first raised out of the trunnion holes as already 
described, till the trunnions rest on a 4-inch piece in each trunnion 
hole. 

“Place skids, make fast breech drag-rope.”—8, 9, 10, and 11 place 
the skids with the lower ends, bevel down, resting on a 4-ft. oak 

lank, the upper ends bevels up, on the front transom of the carriage. 
They should be launched up as far as possible, and securely lashed 
and cradled by 6, 7, 8, and 9 in the following manner:—The 
lashing ropes secured to the rope grummets on the outside at the 
upper ends of the skids, are passed out to the front between the 
chesks of the carriage, then back on the outside and through the 
eyebolts, and so on, and are finally frapped to get in the elack. 

he skids are lashed through the grummets at their lower ex- 
tremities to prevent their opaning out, and are cradled by jamming 
a large scotch in under the lower end of each skid from the outside. 
The skids are then well watered. 6 and 7 attend to tke ground 
roller, which is placed to receive the breech of the gun as it quits 
the long skids; 11 makes fast a drag-rope to the cascable. 

“ On the breech rope,” “ Taut,” “ Heave.”—On the caution to 
man the breech-rope, 2 and 3 apply their handspikes over the 
front of the cheeks of the carriage and under the gun to give it a 
start; 4 and 5 double manning; the remaining numbers, with the 
exception of 6 and 7, man the breech-rope, by means of which the 
gon is hauled down the skids on to the ground roller, and so 

ismounted. 
‘ The upper surface of the roller should be a little below the 
prolongation of the upper surface of the long skids. 

c Cast off breech-rope,” “ Remove long skids,” “ Arrange Stores.” 


To Mount the Gun. 


In mounting a 64-pr. R.M.L. gun by means of long watered 
skids up the rear, the following points have to be attended to :— 
lst. If the ground is sia soft, it is advisable to use planks 
under the ground roller, or the carriage will be pulled towards the 
n instead of the gun towards the carriage; the latter may be 
urther kept from moving by jamming a large coin under the 
rear axletree. 
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—2nd. The ground roller is placed under the gun, close in 
front of the centre of gravity ; the breech is allowed to rest on the 
ground, so that there may be room under the muzzle for arranging 
the long skids. These are placed as before, only as low down as 
possible (provided their upper extremities have sufficient bearing 
on the front transom), and are lashed as follows :— 

The lashing ropes secured to the rope grummet on the outside, 
at the upper ends of the skids, are passed out to the rear between 
the cheeks of the carriage, then round in rear of the most con- 
venient step on either side, through the eyebolts, and so on. The 
lower ends of the skids, which are supported on oak planks (two 
deep, if planks are used under the ground roller) are lashed and 
cradled as before, and when the skids are in position, the ground 
roller should be half way between their lower extremities and the 
base ring. 

3rd. Two luff-tackles are used to move the gun, the single 
blocks being hooked by 10 and 11 into the two ends of a selvagee 
placed across the upper part of the breast of the carriage, and the 
double blocks by 12 and 13 into the two bights of a selvagee put 
over the cascable, as in Fig. 3. . 


A epom applied through the breeching loop may be 
employed to keep the trunnions horizontal until the gun takes the 
—— 


long 8 


Place skids. Hook tackles. 

Taut. Heave. 

Prepare to bear down. Bear down. 
Remove skids. Cast off tackles. 
Arrange stores. 


With the exception of those points already referred to, the 
operation is the converse of dismounting. 

The Nos. man the tackles on their own sides, and the gun is 
hauled up the skids until the trunnions rest on the pointe of 
handspikes placed in the trunnion holes by 6 and 7. The muzzle 
is then borne down, and the skids and tackles cleared away by the 
Nos. who placed them, 6 and 7 working out their handspikes. 

(a. w. 2L2 
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To Mount or Disuount A 64-PR. R.M.L. Gun BY Lone 
SKIDS, WITH ROLLERS. 


Strength of Detachment, 19 Nos. 
Stores required. 


Drag ropes, heavy 2 
Handspikes, common, 6-ft. 3 8 
Do. do. 7-ft. .. * is @ 
Lashings, 14’’, 3 fathoms each. . ne jay: 
Mauls oe ee ee ee ee ee 2 
Luff tackles, complete . . — —— 
Rollers, sabicu, shifting 14” x 5” . O | 
* * ~~ 24" xo” cx @ 

» Elm, ground nS w sg ii 
Scotches of sorts čs T — 1 
Skids, fir, 14' x 8” x 8” — a 
», oak, 3’ x 4” x 4” in — 8 
Selvagees oe sa —* s « 2 


To Mount the Gun. 


The gun should be resting on a ground roller, just in front of 
its centre of gravity, and the carriage placed in front of it. 


Place skids. Hook tackles. 

Taut. Heare. 

Prepare to bear down. Bear down. 
Remove skids. Unhook tackles. 


“ Place skids,” “ Hook tackles."—8, 9, 10, and 11 place the 


_ long skids, the upper ends, bevel up, resting on the breast transom, 


the lower ends on the ground under the muzzte of the gun, 
arranged so that their upper surfaces are high enough to allow the 
trunnions to clear the top step of the carriage. No. 8 passes a 
handspike through the breeching loop to 9; if there be none, 
steadying handspikes must be xed in the usual way. No. 11 
places a selvagee over the neck of the cascable, and passes the 
ends down between the handspike and the breech, crossing the 
ends underneath, and bringing them over and around the hand- 
spike; 12 and 13 hook the double blocks to them; 10 and l1 
hook the single blocks to a selvagee laid across the front of the 
carriage by 10. Nos. 6 and 7 scotch the trucks. The whole of 
the Nos. then man the tackles on their own sides, except 6 and 7, 
who attend to the rollers, and 8 and 9 who stand to the steadying ` 
handspikes. 

“ Taut."—The Nos. on the tackles haul in the slack. 6 
and 7 place a 24-inch roller on the skids ready to receive the muzzle 
when it a gi ;_ this roller should be under the centre of gravity when 
the ground roller leaves the breech; in order that this may be 80, it 
is frequently necessary to lift the muzzle and shift the rollr back. 
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“ Heave.”—The Nos. heave on the tackles, both sides working 

ether; the rollers being at the same time kept perfectly square, 
otherwise the gun will be liable to slew, and so tip over. The 
14-inch roller should be placed so that when the trunnions arrive 
over the trunnion holes, the roller will be a little in rear of the 
centre of gravity. When the gun is nearly high enough a 4-inch. 
piece of skidding is laid across the trunnion holes, and Nos. 2 and 3 
each place a handspike in the bore, double manned by 4 and 5, in 
order to lift or bear down the muzzle as may be required. 

« Remove skids,” “* Unhook tackles.°—The muzzle is borne down, 
and the skids and tackles removed by the Nos. who placed them, 
the breech being allowed to descend on a 4-inch piece placed b 
Nos. 6 and 7 on the top steps, with a small scotch under each end, 
to enable it to clear the long skids. Vide fig. 4. 


The gun is then lowered into the trunnion holes, but before 
doing this the breech 4-inch piece should be allowed to rest on tke 
top steps of the carriage. 


To Dismount the Gun. 


This operation is the converse of the foregoing, and the same 
stores are required. 
Place skids. Hook tackles. 
Bear down the muzzle. 
Raise the muzzle. 
Ease of. 


The gun is raised out of the trunnion holes, the skids placed 
and tackles hooked as before, a turn being taken with the running 
ends round the front axletree arms, Nos. 18 and 19 holding on. 
The muzzle is borne down, and the 14-inch roller placed under 
the gun as near the centre of gravity as possible; then raised and 
the tackle eased off by Nos. 18 ef 19, until the breech dips on 
to the 24-inch roller placed on the skids to receive it. The Nos. 
then man the tackles and ease off until the gun is nearly at the 
bottom of the skids, when Nos. 6 and 7 place a ground roller to 
receive it, and 11 makes fast a dragrope to the breech. As soon 
as the gun takes the ground roller, the Nos. above No. 10 quit 
the tackles and man the dragrope, and the gun is hauled to the 
rear, until it rests with its centre of gravity on the ground roller. 
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To Mount or Dismount A 64-PR. R.M.L. GUN on A GARRISON 
STANDING CARRIAGE, BY PARBUCKLING OVER THE SIDE. 


Strength of Detachment, 19 Nos. 


` Stores required. 

Drag ropes, heavy oe w — a 
Handspikes, common, 6-foot .. 8 
Parbuckle ropes, ee tarred, 12 or 18 fathoms 2 
Scotches, of sorts mn ome Oe 
Skids, fir 14’ x8" x 8”. Pa s ox 

» oak 3’x9"x6".. zá as co 8 

3 » XB XB", meses ab 

» BRAK AM, — D 


To Mount the Gun. 


Place skids. Fix parbuckle ropes. 

Taut. Heave. Halt. 

Forward the muzzle. Pinch back the breech. 
Heave. 

Remove skids. Off parbuckle ropes. 


The carriage is placed parallel to the gun, which is resting on 
short skids 9 inches off the ground, at the length of the long skids 
from it, the trunnion holes being opposite to the trunnions. 


(Fig. 5.) 
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Fig. 5. 


m (3) 
if 


— 
QAG 


© 


“ Place skids,” “ Fix parbuckle ropes.” —One ead of the muzzle 
skid is placed just in front of the trunnion hole, and one end of 
the breech skid just in front of the ovolo, bevels up, skids 
parallel to each other, and perpendicular to the carriage ; the ends 
which rest on the carriage are not to project above two inches on 
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the inside of the cheeks; 8 and 10 place the muzzle skid, 
and 9 and 11 the breech one, which should be supported in the 
middle if much worn or shaky. 

The standing end of the muzzle parbuckle rope is fastened to 
the fore axletree by 12, and that of the breech to the eyebolt, 
on the side of the carriage furthest from the gun by 13, the 
running ends are passed over the carriage under and around the 
gu by 6 and 7, who pass them back to 12 and 13. Pieces of 
short skidding are placed across the trunnion holes by 6, and 
the upper step of the carriage by 7, their upper surfaces being on 
the same level as the bevelled ends of the parbuckling skids. 

“ Taut.”—2 and 3 apply their handspikes under the gun to 
assist in rolling it on to the skids; the parbuckle ropes are 
stretched out and manned by all the other Nos., the even Nos. on 
the muzzle and the odd Nos. on the breech, the handspike men 
standing clear of the skids. 

“ Heave.” —The Nos. heave until the breech is just so far 
forward that the shoulder of the trunnion will not catch against 
the skid. “ Halt” is then given. 

“ Forward the muzzle.”—2 and 3 place their handspikes in 
the bore and assist to at the muzzle forward, the muzzle par- 
buckle rope being hauled on at the same time. 

“ Pinch back the breech..—3 shifts to the other side of the 
gun and pinches the breech back, the breech parbuckle — 
eased off. When the gun is in a position to be again mov 
forward the word “ Heave” is repeated, and so on until the gun 
arrives at the top of the skids, when the truunions ought to be 
opposite the trunnion holes. The gun is now pinched or allowed 
to roll on to the short skids, care being taken to check it, when 
necessary, by placing scotches on the short skids. Should the 
vent not be in the proper position, the trunnions must be slewed. 

“ Remove skids,” “ (ff parbuckle ropes.”—The skids and par- 
a ropes are removed, and the gun is then lowered into its 


P 
To Dismount the Gun. 
To dismount the gun is exactly the converse of the foregoing. 


To Dismount a 64-PR. R.M.L. GUN FROM A GARRISON 
STANDING CARRIAGE BY ROLLING IT OVER THE SIDE. 


Strength of Detachment, 19 Nos. 
Stores required. 


Dragropes, hea we T 2 
Handspikes, p A, 6-feet 8 
Scotches, of soris .. sè ws 2 
Skids, oak, 3’ x 9” x 6” ae os 2 
$ ” ” 3’x 4” x4” ee ee 3 
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Raise the gun out of the trunnion holes. 

Lift and slew. Lower. Scotch up. 

Bear down and slew. Come up. Scotch up. 
Fix drag rope. 

Unscotch. Heave. 


The gun is raised out of the trunnion holes sufficiently high to 
allow the gun to be slewed sideways until it is nearly over the 
cheek, Nos. 6 and 7 scotching up. Two 6” x9" skids are placed 
against the side of the carriage to protect the trucks. No. 11 takes 
a a turn round the gun with a dragrope, making fast the standing 
a to one of the trunniors. All the Nos. except 6 and 7 man 
the pe. 

** Unscotch.”-—6 and 7 withdraw their scotches. 

& Heave.”—The Nos. on the dragrope heave smartly, and the 
falls on the ground clear of the carriage. This operation 

Should be performed with the gun carriage placed so that the gun 

will fall on soft ground and not on the platform. 


To Mount or Dismount a 64-Pr. R.M.L. Gun ON.OR FROM A 
TRAVERSING PLATFORM IN AN OPEN BATTERY. 


These guns may be mounted or dismounted by any of the 
ces methods :— 
1. 


n. 
2. By 50’ x 9” x 9” skids, watered, up or down the rear. 
An 18-foot light gyn, giving more lift than the 16-foot gyn, 
will prohably be found most suitable for the purpose. 
ling, 6-inch white rope, 12 feet long. 
With an A or B pivot platform the mode of procedure will be 
as follows :— 


To Dismount the Gun. 


The platform is traversed into a convenient position for 
placing and working the gyn. The carriage is then run back to 
the rear stops. The gyn placed with its head over the centre of 

vity of the gun, the splay being sufficient to allow of the platform 

ing traversed over towards the prypole sufficiently far to enable 
the gun to be lowered clear of it. "When the gun is clear of the 
trunnion holes, the carriage is run up to the front stops—the 
platform traversed up to the prypole and the gun lowered. 


C. Pivot. 


In this instance it will be necessary before pang the to 
run the gun either up or back as far as possible, and make two 
lifts of it. (See also page 472). 


PART VIII. 530 


Section I. Mounting and Dismounting Guns (64-Pr.). 


` The gun is, in the first instance, lowered on to short skida on 
the platform, then the gyn is re-adjusted so that when the weight 
is a tee the gun is allowed to swing in a little straight towards 
the cheeks, and the platform being traversed in the opposite 
direction, room is afforded for lowering the gun on to the ground. 


D. Pivot. 


In ‘this case the gun must be run back just so far that the 
muzzle of the gun will clear the work when the gun is lowered. 

The gyn should be so placed over the gun that when the 
platform is traversed over, the cheeks will be parallel to it. 

In these operations, the gyn may often be afterwards employed 
with advantage for dismounting the gun carriage or for turning 
over the platform. 


To Mount or Dismount a 64-Pr. R.M.L. GUN on Tes- 
VERSING PLATFORM BY LONG SKIDS, WATERED, UP OF 
DOWN THE REAR. 


Strength of Detachment, 19 Nos. 


Stores required. 


Dragropes, heavy sa e oe ee 
Handspikes, common, 6-ft. Sia a * 
Lashings, white or tarred, 14-inch, 3 fms. each 

Luff tackles, complete .. ia ee 


Planks, oak, half, 4’ x 12” x 3” 
Do. fir, whole, 10 x 17” x 8” 
Roller, ground, elm, 6” x 3’ i. ‘ 
Scotches, of sorts “is oe . 
Skids, fir, 20’ x 9” x 9” . é 
Do. oak, 3’ x 9" x 6” ‘ 
Do. do. 3' x 6” x 6” r 


Do. do. 3' x 6” x 3” 
Do. do. 3’ x 4” x 4” 


Selvagees.. ee ee ae 
Water bucket, filled, and brush. . 


iS) 
— 9 PR RN OS HH C9 8D 8G | BY 


To Dismount the Gun. 


The operation is nearly identical with that of dismounting tk 
gun, by like means, on a garrison standing carriage. 

The gun should first be run up far enough to allow the Nos 
lifting to stand on the parapet raised out of the trunnion holes til 
high enough to allow a 3-inch flat piece (3’ x 6” x 3’’) to lie o8 
the top of each bracket, across the trunnion hole, and under the 
trunnion. This gives room for the long skids to be launched wel 
up. (Vide Fig. 6.) 
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Care should be taken to ensure these skids being similarl 

placed under each trunnion so that in dismounting the gun both 

o clear of the trunnions at the same time. The gun must be run 
ck to the rear stops before dismounting. 


The long skids may be secured by means of dragropes hooked 
into the grummets at the upper ends, on the outside, made fast 
to the front eyebolts of the platform and then frapped. Luff 
tackles hooked into the grummets and eyebolts, instead of the 
dragropes, answer very well. 

Should any difficulty be experienced in starting the gun down 
the watered skids, the hauling power may readily be doubled by 
passing the rope used through a snatch block made fast with a 
selvagee to the breeching loop, the standing end being secured to 
a holdfast. By applying a ‘‘runner” tackle to the running end 
of the rope further large increase of power may be obtained. 

Sometimes from the ground falling away in rear of the platform, 
it may happen with a Dwarf Traversing Platform, that the lower 
ends of the long skids cannot be supported on the ground—in 
which case they may either be eupported on skidding, or the 
platform may be raised in front and skidded up, which will cause 
the lower ends of the long skids, when in position, to come down. 

With guns mounted on traversing platforms in “barbette ” 
batteries, it is sometimes convenient to parbuckle the gun from 
its carriage on to the parapet. 

The operation calls for no special remark. 


To Mount the Gun 


Is the converse of the foregoing, and closely resembles the like 
operation on a garrison standing carriage. : 

When the gun is high enough, the trunnions should he received 
on a 6-inch piece in each trunnion hole, the muzzle is then borne 
down, the long skids cleared away, and the gun lowered into the 
trunnion holes. 
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SHIFTS. 
To Sarrr a 64-PR. R.M.L. GUN FROM ONE GARRISON 
STANDING CARRIAGE TO ANOTHER, MUZZLE OR BREECH 


FOREMOST. 
Strength of Detachment, 19 Nos. 


Slores required. 
Drag ropes, heavy... ee ee ee 
Es at common, 6-foot .. ee 


2 

8 

Lashings, 14-in., 3 fms. .. ee 2 

Plank, fir, whole, 10’x 17” x3” .. 7 oe | 

Rollers, shifting, sabicu, 14” x 5” e D 

Scotches, of sorts .. * ee ax da 

Skids, oak, 3’x 4” x4" .. ba æ. 3 

In carrying out this operation muzzle first, unless great care 

be taken to keep the gun well in hand, it is liable to overshoot the 

breast of the carriage on to which it is travelling and so dismount 

itself, and do damage or cause an accident; it is therefore, as a 
rule, better to carry out this shift breech foremost. 


Raise the gun out of the trunnion holes. 

Fix steadying handspikes, breech and muzzle drag ropes. 
Place plank and rollers. 

Taut. Heave. Halt. 

“ Raise the gun out of the trunnion holes” —The gun is raised out 
of the trunnion holes till high enough to rest on the 4-inch piece 
placed through both trunnion holes, the breech resting on a 4-inch 
piece placed on the top step of ‘the. carriage, with a small scotch 
under each end of it. (Vide Fig. 4, page 525.) 

The spare carriage is placed close in rear of the one on which 
the gun is mounted, and the trucks scotched up. 

“ Fir steadying handspikes, breech, and muzzle drag ropes.” —8 and 
9 fix steadying —— 10 and 11 muzzle and breech drag ropee. 

“Place plank and rollers.”— 10 and 11 place the plank to rest 
fairly on the front transom of each carriage, and support it further 
by placing the stool beds across the second steps of both carriages. 

he muzzle is borne down and rear roller placed, first, just in rear 
of the centre of gravity, the breech lowered on to it, and scotched 
up, front, rear, and on top; this gives a very light lift for the 
muzzle, which is then raised, and the muzzle roller placed just in 
front of the centre of gravity; the gun is lowered on to it and 
scotched up as before. The muzzle is again borne down, and the 
breech roller run back until it lies halfway between the two boss- 
headed bolts in rear of the trunnion holes of the two carriages. 

The steadying handspikes should be manned during the opera- 
tion of placing rollers and moving the gun. 

Breech and muzzle drag ropes are now manned, and the gan 
hauled to the rear till its trunnions are over the trunnion holes of 
the spare carriage. 
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To clear away plank and rollers the muzzle is lifted and a 
4-inch piece placed through both trunnion holes, the gun lowered 
on to it and scotched up. The muzzle is then borne down, the 
breech roller and plank removed, and the breech lowered on to a 
4-inch piece across the top steps. 

On the old carriage being removed the gun is ready for lower- 
ing into trunnion holes. Shifting from carriage to carri 
muzzle foremost calls for no further remark, beyini that for the 
reasons before pointed out it must be done with caution. 


To SHIFT FRoM A GARRISON STANDING CARRIAGE TO 
ANOTHER BY SLEWING. 


Strength of Detachment, 19 Nos. 
Stores required. 


Handspikes, common, 6-foot .. oe œ. 8 
Scotches, of sorts * jà * we. 12 
Skids, 3’ x 4” x 4” ss — sé w B 


RAISE THE GUN OUT OF THE TRUNNION HOLES. 


Lift and slew. 
Bear down and slew. 


The gun is raised out of the trunnion holes and eupported on 
two 4-inch skids, one through the trunnion holes, the other across 
the top step of the carriage. The spare carriage is then placed 
close alongside the other, so that the trunnion holes are opposite, 
and trucks scotched up. 

“ Lift and slew.”—The muzzle is lifted and carried towards 

the spare carriage; and at “ Bear down and slew” the muzzle is 
borne down and the breech moved in the same direction, and so 
on, shifting the short skids as required, first to bridge over the 
interval between the carriages, and afterwards to support the gun 
on the carriage. 
Care must be taken at all times to keep the gun so supported 
that the trunnions are rather in rear of the trunnion holes. 
This is a very simple and expeditious method of shifting the gun; 
but requires to be very carefully carried out, the muzzle being 
invariably moved first. 


To Mount or Dismount a 64-PR. R.M.L. Gun ON OR FROM 
A MONCRIEFF CARRIAGE. 


Strength of Detachment, 19 Nos. 
Stores required. 


Drag ropes, heavy .. es T T - 4 
Gyn, 18-foot light, complete. . eo * ao 1 
Handspikes, common, 6-foot.. . .. oe . 8 


® Should it also be required to dismount tho elevator (which weighs nearly 
9 tons), it will be neceseary to employ en 18-foot heavy gyn. 


s ee 
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Lashings, 24-inch tarred rope, 5 fathoms each . 4 
3 14-inch white or tarred, 3 fathoms each. 4 
Levers, 12-foot F sing i * Da 2 
Planks, fir, whole, 10’x17”x3” .. ks — M 
» oak, half 6'x12”x3' .. ox š 4 

»  » n» 4x18" 8" oo 4 
Rollers, ground, elm, 6” x 6'.. m * 1 
š j » 3 x6”. — 3 
Scotches, of sorts x ‘ 20 
Selvagees .. sii ee F 4 
Skids, fir, 6’x12"x12" .. ‘ 2 
z a &xISZ*MID’ ; 5 2 

„» Oak; 3°x Ox 6” ogg F -. 4 
ae ee a ga re 
5 a Sx Se BT ws ae — 4 
„ Ee oe oe 4 
Slings, gun, white rope, 6-inch, 12 feet long eo tl 
Tackles, luff, complete es * es oo 2 
» gun, heavy .. es oe am « l 
Yarn, spun, lbs. oe ve T oe 1 


To Dismount the Gun and Elevator. 


Having run back, or lowered elevator into loading position, 
place gyn with small splay, with its head a few inches in rear of 
the centre of gravity of gun. 

As a fid in the bore cannot be used for want of room, the sling 
(G-inch, 12 feet long) may be attached in the following manner. 

One bight of the sling is passed under the muzzie and the two 
returns strongly lashed together at A close down tothe gun. A 
collar of lashing is then applied round the chase at B to prevent 
the sling from slipping towards the trunnions. The other bight 
of the sling is passed under the neck of the cascable at C. 


Fig. 7. 


Fig. 7. 


Before raising the gun out of the trunnion holes, capsquares, 
and elevating bar are removed, and the elevator supported under 
the counterweight with skidding placed on and across the plat- 
form, Fig. 8. 


on 
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The gun should be slung somewhat breech heavy, to aid its 
clearing the elevator. Planks or skidding may be placed under 
the feet of the cheeks and prypole of the gyn to increase the lift 
when necessary. 

The feet of the gyn must be lashed as usual. A chain strap 
of §-inch short link iron chain about 5 fathoms long may, if pro- 
curable, be employed with advantage to sling the gun, the point 
of suspension being as close down to the gun as possible, and 
the ends made fast with a reef knot: being free from stretch it 
will economise lift. It is applied in the same way as the rope 


sling. 
The un is raised out of trunnion holes, the platform traversed 
clear — the gun lowered and removed. 


-To Dismount the Elevator. 


Remove all fittings connecting elevator to platform. The 
elevator may be slupg as shown in Fig. 8, the same sling 
which was used with the gun being applied at A. Ifa rope sling 
is employed, it must be protected by serving, sandbags, or hemp- 
waste, where it bears against the edges of iron work. 

The head of the 18-foot heavy gyn ehould be placed over the 
centre of gravity, which lies about six inches in rear of the point A, 
fig. 8, and a 16-foot light gyn tackle or heavy gun tackle fe made 
use of to suspend the rear of the elevator: the treble block of this 
tackle is secured by a selvagee or lashing to the head of the gyn 
or hooked to the shackle, and the double block in like manner to a 
6-inch round roller, placed through the trunnion holes and kept 
there by the capsquares. 

A chain strap instead of the sling at A economises lift. 

The weight of the elevator is about 8} tons, nearly all of 
which falls on the front point of suspension at A. 

As the heavy gyn tackle will have to take nearly all the 
weight, the slack must be well got in and a good strain put on it 
first; then haul in the slack of the other tackle and take three 
tarns round the gyn windlass with the running end of the fall ; 
when the gyn levers are worked, the windlass takes in the runnin 
ends of both tackles, and thus raises the elevator in a horizonta 
position clear of the platform. 

The platform is raised off its pivot and removed; this may be 
done in the same way that an ordinary traversing platform ie 
moved, vids page 598. When the platform is clear, the elevator 
is lowered on to skidding, or removed on a sleigh, as required; if 
the latter, it should be lowered with the gyn tackles, in a hori- 
zontal position, and so skidded on the sleigh 


To Mount Gun, Elevator and Platform. 
Is the converse of the foregoing. 
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Daea or m’ neavr cya 


aC 


, 
se’ LIGNT GYR TAORLE te'MEAVY OYM TACKLE 
or 


WEAVY GUM TACKLE 


SLIAG OF ROPE OR CHAIN 


Fh ROLLER TNROUGN 
<2 TrunmioN mores 


SAIQOING URDER 


Mode of slinging elevator of 64-pr. R.M.L. gun mounted on Monorieff carriage. 


MOUNTING AND DisMOUNTING IN CASEMATES. 


Instances occur when 64-pr, guns are found in covered-in 
works, such as the galleries at Gibraltar, mounted on garrison 
standing carriages,.in which case the following methods of 
mounting and dismcunting them will probably be available :— 


1. By Gibraltar gyn. 

2. By long skids, watered, up or down the rear. 

3. Do. with rollers, do. 

4. Do. parbuckling up or down the side. 


If space is confined, the first method may have to be resorted 
to; fully described under “ Machines,” 

Should there be room, any one of the above methods may be . 
adopted as most convenient. 

Should there be overhead bolts, the mode of procedure will be 
found described in the following pages when treating of —— 
R.M.L. guns mounted on traversing platforms in casemated works. 

When guns of this nature are mounted on traversing platforms 
in casemated works, they will probably be mounted or dismounted 
by one of the two following methods :-— 
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1. By overhead tackles. 

2. By skids, 20 feet by 9 inches by 9 inches, watered, up‘or 
down the rear. 

Local circumstances can alone govern the method it will be 
most advisable to follow. 


To Mount or Dismount A 64-PR. R.M.L. GUN ON OR FROM 
A TRAVERSING PLATFORM IN A CASEMATED WORK, PRO- 
VIDED WITH OVERHEAD BOLTS, WITH TACKLES. 


Strength of Detachment, 19 Nos, 


Stores required, 
16-foot light gyn tackles, complete .. ee 2 
Luff tackles, — nes à — oe = 2 
Lashings, white or tarred, 24-inch rope, 5 fms. each 2 
Drag ropes, heavy .. oe * oe «- 2 
Scotches as m * ws 12 
Selvagees .. oo mix oe 4 
Blocks, 10-inch single or snatch .. 2 


Yarn, spun, lbs. oe es 7 A 


Should the stores not be on the gun, two truck levers will be 
required. 


To Dismount the Gun. . 


Traverse the platform into the centre of the casemate; run 
the gun back until the breeching loop lies immediately under the 
rear overhead bolt, into which the treble block of one gyn tackle 
is hooked, its double block being securely lashed to the cascable. 

The other gyn tackle is hooked in like manner to the front 
overhead bolt, and its lower or double block lashed to the gun or 
a * in the bore, according as the tackle hangs when over- 

auled. 

The gun being elevated to the full extent, the slack of the 
muzzle tackle is taken in and the fall made fast; the breech is 
then raised till the trunnions are clear, when the carriage is run 
up, the platform traversed clear, and the gun lowered on to 
skidding. Unless crabs are employed to take in the running ends 
of the overhead tackles, the requisite amount of power will 
probably have to be obtained by means of luff tackle runners. 

It should be borne in mind that there is very little lifting and 
a good deal of lowering to be done; the operation should there- 
fore be commenced with the luff tackles nearly rounded in, and 
with their double blocks sufficiently far from the upper blocks of 
the overhead tackles to enable the gun to be lowered without | 
having to skid up and re-adjust tackles. 


To Mount the Gun. 


This being the exact converse of the foregoing need not be 
described. 
(A. Mm.) 2M 


PART. VIII. 538 


Section I. 


Mounting and Dismounting Guns (80-Pr.). 


To Mount or Dismount A 64-PR. R.M.L. GUN BY MEANS OF 
Lone SKIDS, WATERED, UP OR DOWN THE REAR. 


This will be found described at 530, under “ — 
Works,” the operations being identical, but there would seldom 
be room enough to carry it out in a casemate. 


80-PR. R.M.L. GUNS. 


Mounting and dismounting the 80-pr. on or from traversing 
platforms, whether in open batteries or casemated works, is pre- 
cisely similar to the method already described for the 64-pr. 
R.M.L. gun, except as regards the raising out of, or lowering 
into, trunnion holes, which is effected as follows :— ; 


To BAISE 80-PR. R.M.L. Guns ON A TRAVERSING PLATFORM 
OUT OF THE TRUNNION HOLES, AND THE CONVERSE. 


Strength of Detachment, 19 Nos. 
Stores required. 


Hammer, claw .. is * 
Handspikes, common, 7-ft. pa ee oe 
Lever, 12-ft. ci ws * 7" si 
Prisms... ee * 
Skids, oak, 3’ x 9” x 6” 
Do. do. 3’ x 6” x 6” F ae iš 
Do. do. 3’ x 6” x 3” sé så ee 
Do. do. 3’ x 4” x 4” P a z 
Scotches, of sorts * m ea es 
Raise the Gun out of the trunnion holes. 
Prepare to bear down the muzzle. 
Bear down. 
Come up. 
Prepare to lift. 
Lift. 


Lower. 


“ Raise the Gun out of the trunnion holes” “ coe to bear 
down the muzzle.”—Nos, 2 and 3 place a lever in the bore, double 
manned by 4, 5, 8,9, 10 and 11; 12 passes a handspike across the 
lever, close to the muzzle, to 13 ; this is double manned by 14 and 
15; 16 a handspike over the neck of the muzzle to 17, which is 
double manned by 18 and 19. 

“ Bear down.”—The whole bear down, Nos. 6 and 7 remove 
the elevating ecrew and coins; 6 and 7 then place two 6” x 9” 
skids between the cheeks of the carriage, their ends resting on 
blocks, scotches, or prisms, to keep them clear of the stay bolt, 
(Fig. 9), and a prism or two mi, coins (if a prism should not be 
available) placed a little behind the centre of gravity at right angles 
to the skidding. (Vide Fig. 9.) 


CrP h hm HOR 
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“ Come up.’—The breech is allowed to rest on the prism, and 
scotched up by Nos. 6 and 7. 

‘c Prepare to ift.’—Nos. 12 and 16 shift their handspikes 
underneath. 

“ Lift."—The Nos. lift the gun, and 6 and 7 place a 4-inch 
skid in each trunnion hole. 
ʻi M Lower.”—The gun is lowered until the trunnions rest on the 
skids. 

The operation is continued by alternately bearing down and 
lifting the muzzle, and placing skidding under the breech and 
trunnions until the gun is sufficiently high for a flat 3-inch piece 
to be placed under the trunnions across each trunnion hole. 
( Vide Fig. 6, p. 531.) 


To LOWER INTO TRUNNION HOLES 


Is the exact converse of the foregoing. 
In mounting or dismounting with long skids, they should, if 
much worn, receive intermediate support. 


7-INCH R.B.L. GUNS OF 82 CWT. AND 72 CWT. 


The operations of mounting and dismounting guns of these 
natures, when mounted on traversing platforms in open batteries 
or casemated works, are precisely similar to those described for the 
64-pr. and 80-pr. R.M.L. Gun. 

(à. m.) 2m2 
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The only additional stores required are, a punch to remove the 
keep pins from the breech fittings, and when working with over- 
head tackles, a fid for the breech screw as well as the muzzle is 
sometimes required. In raising out of trunnion holes, the fulcrum 
for the breech is most conveniently placed under the strengthen- 
ing coil, or with a 72-cwt. gun in a corresponding position. 

In hauling the gun down watered skids, a handy method of 
making fast the rope will be found to be through the breech 
screw and vent slot. 

Before mounting or dismounting these guns, the vent piece, 
lever, tappet and indicator rings should be removed, in addition 
to the sights, elevating screw, &c. 


GENERAL OBSERVATIONS ON MOUNTING AND DISMOUNTING 
THE HEAVIER NATURES, FROM THE 7-INCH R.M.L. AND 
UPWARDS. 


The 7-inch R.M.L gun of 7 tons is the heaviest gun that can 
be raised by one 18-foot light gyn in a clean lift, and the 9-inch 
R.M.L. gun of 12 tons the heaviest that can be raised in like 
manner by one 18-foot heavy gyn, but at the same time it is 
perfectly — as will be seen from the following pages, to 
mount and dismount 12 or 18-ton guns by using one 18-foot light 
gyn at the cascable to raise the breech, and a jack to raise the 
muzzle, or to mount 25-ton guns in the same way with an 18-foot 
heavy gyn and jack. 

“A such cases it is always possible to regulate the weight that 
has to be raised at breech or muzzle, by placing the skidding, 
which forms the fulcrum, round which the gun revolves in rising, 
closer to, or further from, the centre of gravity, which may 
taken, with all the heavier natures, to lie in the axis of the 
trunnions. Full instructions will be found at page 434, and 
— to the mode of calculating the ‘‘lift” in any case, or 
the weight that will have to be taken by any supporting heam or 
skid. e calculations referred to have purpose y been made of 
so simple a nature as to fall well within the comprehension of 
anyone ‘agg Sth be entrusted with the carrying out a heavy 
operation. ‘There should, therefore, now be no excuse for tackles, 
jacks, beams, or skids ever being subjected to a greater strain than 
that which they are calculated to take with safety, a proceeding 
invariahly attended with danger, or at least liable to lead to 
destruction of material. 

Speaking generally, the following are the main points to be 
attended to by the officer in charge. 

He should explain to the detachment, before commencing the 
work, the manner in which it is proposed to carry it out. If this 
can be effected with the aid of rough models, so much the better. 
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He should examine carefully the whole of the materials and 
gear before using them. 

The men should be out of positions of danger, such as under 
a suspended weight, in the bight of a rope running through a 
leading block, from treading on a fall when taut. 

A check rope or tackle should always be used if there isa 
possibility of a weight fetching away. 

The axis of a gun resting on skidding should never be, as a 
rule, more than 3° out of ha korisni. À 

The greatest stability should be given to skidding, if of an 
height, by “ cross-building ” it. = z 

A weight should always be followed up with scotches and 
skidding. 

With all heavy guns, the gencral principles that govern the 
mode of procedure are the same. 

In the following pages the 9-inch R.M.L. gun of 12 tons has 
been taken as a type, and the operations with it somewhat fully 
described, so as to serve for guidance in dealing with other 
natures. It has not therefore been thought necessary to treat at 
length concerning mounting and dismounting guns of 7, 18, and 
25 tons either in open or casemated batteries. 

Wherever sights or elevating patches are removed, the sockets 
or holes should be filled with waste to keep out dirt, unless the 
preserving screws are used. 

The exact amount of the elevating and traversing or running 
back gear which it may be advisuble to remove before carrying 
out any operation, cannot be laid down, as the fittings of the 
various natures and patterns differ. This must be left to the 
discretion of the officer conducting the operation, but all fittings 
liable to injury in the work should invariably be removed. 

All screws and other fittings should ——8 be woll oleaned 
and lubricated before being fixed or replaced. This is especially 
necessary on sea fronts. 


The following stores will be found useful in removing or 
replacing fittings :— 


Hammer, claw ee ee oe oe oe 1 
Spanners, Mac Mahon .. ve o 2 
Wrench, knockup or ee wm 1l 
Oil in can and waste... $0 ve » 1l 
File, half round (for removing burrs) .. “ 1l 
Turnscrew ee oe oe ee že U 
Punch, steel (for removing keep pins) .. - 1 
Key, for removing arcs .. ae os : 


Wrench, iron, with clamp, for ditto .. ee 


PART VIII. ' 542 


Section I 


Mounting and Dismounting Guns (7-inch R.M.L.). 


7-INCH R.M.L. GUN OF 7 TONS. 
OPEN BATTERIES. 


The 7-inch R.M.L. gun of 7 tons may be met with in open 
batteries mounted on dwarf or casemate traversing platforms or 

norieff carriages. 

When on traversing platforms, they may be mounted or dis- 
mounted by either the heavy or light 18-foot gyn, and may be 
dismounted by long skids down the rear. 

They can on an emergency be mounted by the latter method, 
but it is to be avoided if possible, being very heavy work and 
destructive to the shells of the blocks employed in the operation. 


To Mount or Dismount a 7-1ncH R.M.L. Gun or 7 Tons, 
MOUNTED on A DWARF OR CASEMATE 'TRAVERSING PLAT- 
FORM, BY MEANS OF AN 18-rooT Gyn (Heavy or LiaHt). 


This operation calls for no special remark. 

The should be slung with a 7-inch white rope sling 
14 feet 6 in. long. 

The position of the gyn with reference to the particular nature 
of pivot and the mode of conducting the operation, are the eame 
as described for the 64-pr. R.M.L. gun. (Vide page 472, et seq.) 


To Dismount a 7-1ncH R.M.L. Gun oF 7 Tons, MOUNTED ON 
A DWARF OR CasEMATE TRAVERSING PLATFORM, BY LONG 
SKIDS (20’ x 9” x 9’’) DOWN THE REAR. 


This operation is nearly identical with the like operation with 
a 64-pr. R.M.L. gun described at page 530, but if the gun is to be 
raised out of the trunnion holes by means of a lever, the following 
points of difference are to be observed :-— 


Strength of Detachment, 25 Nos. 
Stores required. 


Blocks, 15-inch, single or snatch .. ee 
pes, heavy .. M ee ve 
Handspikes, common, 7-foot .. — a oe 
Lashings, white or tarred, 24-inch, 5 fathoms each. . 
Levers, 14-foot. . — * ows * 
Luff tackles, complete ee 
Planks, oak, half, 4’ x 12” x3” .. 
» fir, whole, 10’ x 17” x 3” ., 
Roller, ground, elm, 6” x 3’.. * F oe 
Rope, parbuckle, 44-inch tarred .. es oe 
Scotches of sorts oe . 
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Skids, fir, 20’x 9 x 9” sa ee ee 
a y RII’ Gs Ow a z 
s » VAUTRI a a nO 38 
» oak,3' x9” x6” .. pM me — 
map 2 ORE” a ave -e oo 
» » 3 6% x3” * Be 
» s 8K 4" x 4! ‘ ; 


. 
. 


mH DOH ARDAARDAN 


Water bucket, filled, and brush * 

N.B.—This list is framed for the dwarf traversing platform, and 
allows for skidding up under the front of the platform when raised, 
under the rear when lowered by the removal of the rear trucks and 
for giving intermediate support to the long skids, supporting their 
lower extremities and raising the ground roller off the ground. 

For the casemate platform a smaller estimate of short skidding 
would be admissible. 

To enable the lower ends of the long skids, when in position, 
to approach the ground (in the case of a dwarf traversing platform) 
the following steps may be taken :— 

Run the gun up to the front stops, raise the rear of the plat- 
form with two 14-foot levers (or jack), remove rear trucks, and 
lower rear of platform until the iron flanges that carry the trucks 
are close to the ground, and skid up on securely built skidding ; 
then having run back to the rear stops, raised the gun out of the 
trunnion holes, and got the long skids into position, raise the front 
of the platform until the lower extremities of the long skids 
approach within a convenient distance of the ground; support 
their lower ends, and also skid up under them close in rear of the 
platform. Assist to cradle them by jamming in large scotches at 
every point where they bear (except the Fone transom of the 
carriage). 


- To raise the Gun out of the Trunnion holes by Lever. 


The foregoing list of stores need not be rigidly adhered to, 
but is given as an example. The same may also be said of the 
arrangement of the skids, and the words of command. 


Depress and remove elevating gear. 
Build up under breech. 

Come up. 

Prepare to lift. 

Lift. 

Lewer. 

Bear down the muzzle. 

“ Depress and remove elevating gear.” Nos. 8 and 9 place a 
lever over the muzzle, and, assisted by the other Nos., bear down. 
The first seven Nos. remove the sights, elevating gear, capsquares, 
and other fittings. 
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s Build up under breech.” Nos. 6 and 7 arrange three 3’ x 6” x 9’” 
skids under the breech of the gun so as to give a firm bearing, but 
they must not rest on the compressor bolt. A prism is placed on 
the top of the skids about 18 inches in rear of the centre of gravity. 

“ Come up.” The breech of the gun is allowed to rest on the 
prism, and a scotch jammed in on each side. 

“ Prepare to E ’ Nos. 2 and 3 place a lever in the bore, 
which is manned by 4, 5, 8, 9, 10, and 11. No. 12 passes a hand- 
spike under the lever to 13, double-manned by 14 and 15; 16 one 
in rear of 12's under the muzzle to 17 double-manned by 18 and 
19; 20 one in rear of 16’s to 21 double-manned by 22 and 23. 
All the Nos. face to the rear. (Fig. 10.) 


“ Lift.” The Nos. lift the muzzle; Nos. 6 and 7 first jam in 
scotches under the trunnions, and as soon as possible get in a skid. 
The skid cannot always be got under the trunnions at the first 
lift, but the gun can rest on scotches in the trunnion holes, whilst 
the Nos. prepare for a second or third lift. If the support under 
the breech is unsteady, the gun will roll and increase the difficulty 
of the operation. In that case it is hest to lower the gun and 
readjust the skids under the breech. 

“ Lower.” —The gun is lowered. 

* Bear down the muzzle.”—The Nos. at the muzzle bear down. 
Nos. 6 and 7 raise the point of support under the breech by 
placing two additional skids. The Nos. at the muzzle now lift 
again, Nos. 6 and 7 skidding up under the trunnions until the gun 
is ae enough. (Vide Fig. 6, page 531). 

he 15-inch snatch block is now made fast to the breeching loop, 
the 44-inch parbuckle rope rove through it, its standing end being 
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secured to a holdfast in rear, and a heavy gun tackle or light gyn 
tackle applied to its running end; the gun is thus hauled down 
the watered skids on to the ground roller placed to reccive the 
breech. 

A 10 or 12-ton jack may be used to raise the muzzle instead 
of a lever. 

In a barbette battery it is more convenient to raise the gun 
out of the trunnion holes when run up to the front stops, and run 
back afterwards. 


To Mount or Dismount a 7-INCH R.M.L. Gun oF 7 TONS 
ON OR FROM A MONCRIEFF CARRIAGE. 


With a Mark I. or old pattern carriage, it ie practicable, in 
some cases, to dismount the gun from the firing position on to the 
parepat in front, in the following manner :— 

The gun is raised out of the trunnion holes till high enough to 
place two 14’x 8” x 8” fir skids under it, one end of the skids 
resting on the parapet, the other on the breast of the gun carriage ; 
the skids are lashed to prevent their moving, cradled and watered, 
and the gun is moved by means of tackles on to the parapet. 
Mounting is the converse. 

The elevating fittings should be removed before raising out 
of trunnion holes. 

The following description gives an idea of the method to be 
followed to place a Mark IÈ 7-inch Moncrieff platform, car- 
riage and elevator (in one) in position, and in mounting the 


n. 
* The platform, which weighs about 5 tons, is first brought 
into the emplacement on an extemporised sleigh, formed by 
placing fir skids, 20’ x 9” x 9”, under it fore and aft, short 
skidding being placed between the long skids and the platform to 
enable the ground rollers on which the platform is moved to clear 
the under surfaces of the trucks. The platform is then lowered 
on tothe racers. The elevator, which weighs about 144 tons, 
would be then brought alongside the platform on a heavy sleigh, 
having been previously pluced on the eleigh in a horizontal 
position (or, in other words, nearly in the position the elevator 
assumes after recoil). Fig 11. 

Sheers, capable of raising 15 tons, would then be rigged and 
raised in such a position that their head when vertical would come 
about over the middle of the elevator, which would be slung as 
shown in Fig. 11. 

The elevator is- then raised, the sleigh run back, the platform. 
traversed under, and the elevator lowered into position. It is 
then skidded up across the platform, under the counterweight, 
and unslung. 

The gun having been Ungt into a convenient position, is 
raised by the sheers and lowered into the trunnion holes. 

Dismounting.would be the converse of this. 
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Fig. 11. 


TACKLE? 


OF EHEER: 


w 


- (8° TREBLE BLOCK? ` 


A 


 eLEvATOR` carsiace ano} 
COUNTARWE/ QHT IN ONE 


Fig. 11 represents Mark II. 7-inch K.M.L. Moncrieff elevator 
carriage and counterweight on a sleigh, ready for raising with 
sheers, being slung with two 9-inch white rope gun slings, each 
16 feet long, or by a chain sling at A, and by an 18-foot light gyn 
tackle; the lower block of the gyn tackle being strongly lashed 
with a 3-inch lashing to a roller passed through both trunnion 
holes, and the upper "block: in like manner to the hooks of the two 
lower blocks of the two main tackles of the sheers. 

If rope slings are used, care must be taken to prevent their 
being cut by the iron edges of the elevator by interposing sand 
bags, or by other means, at the points of bearing. If only one main 
tackle is employed to raise the elevator, a “messenger,” should 
be used on the running end of the fall. 


7-INCH R.M.L. GUN OF 7 TONS IN CASEMATES. 


The various methods of mounting or dismounting the 7-inch 
R.M.L. gun in casemates are so nearly identical with those 
described at: length for the 9-inch R.M.L. gun of 12 tons, as to 
call for no special remarks. 


9-INCH R.M.L. GUN OF 12 TONS. 
OPEN BATTERIES. 


These guns may be met with in open batteries mounted on 
casemate traversing platforms behind iron shields, and on dwarf 
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traversing platforms “ en barbette,” either behind parapets or 
in “ C” emplacements. 

When mounted behind shields the platform will always have 
an A or imaginary pivot, lying 4 feet 4§ inches in front 
of the breast of the platform (with this nature of gun); but 
when mounted “ en barbette” the platform will generally have 
either a“ C” pivot, which is an actual pivot in its centre, or a D 
pivot, which is also an actual pivot, placed between the centre and 
rear of the platform. 

These guns, as a rule, are always mounted or dismounted in 
open batteries, by either one 18-foot heavy gyn or by means of one 
or two 18-foot light gyns, as hereafter described. Should, however, 
no gyn be available, the operations could be performed by using 
jacks under a beam lashed to the — as described at 
page 560. 

The exact method pursued in dismounting a gun will depend 
on the object in view; for instance, should it only be required to 
i the carriage, or the carriage aud platform, it might be done 
as follows :— 


To REMOVE CARRIAGE, OR CARRIAGE AND PLATFORM. 


The sights, capsquares, and elevating arcs are removed, the 
` gun run up to the front stops, elevated, skidded up under the “B” 
tube or chase near the half-weight mark, either on the parapet or 
in the port, and scotched. An 18-foot gyn, heavy or light, is then 
placed over the caacable, to which the lower block of the gyn 
tackle is secured, either by a short 9-inch sling or by a stout 
lashing, such as a drag rope, and tke breech raised with the gyn, 
till the trunnions are clear of the trunnion holes. Should it be 
necessary during the operation to increase the height of the 
muzzle skidding, the trunnions may be lowered on to oak skidding 
in the trunnion holes, the gyn tackle overhauled, and the muzzle 
raised sufficiently for the purpose, when the breech is aguin raised 
with the gyn till high enough, and the carriage run back and 
removed, as described at page 598, or both carriage and platform 
removed, see page 601, 

This is a very good method, requiring but little skidding, and 
affording a very stable support at the muzzle. 


To Moont or Dismount a 9-1NCH 12-TON GUN ON OR FROM 
A DWARF OR CASEMATE TRAVERSING PLATFORM, ANY 
PIVOT, USING ONE 18-FoorT Lieut GYN AT THE BREECH 
AND A JACK OR LEVERS AT THE MUZZLE. 


Strength of Detachment, 13 Nos. 
Stores required, 


Drag ropes, heavy .. ee oe oe 
Oya 18-foot, light, with stores complete .. 
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Handspikes, common, 7-foot.. * ve ow 8 
Jacks, lifting, hydraulic, 10 or 12 tons .. ow 1 
Lever, 14-foot a ee T * 1 
Luff tackles, complete — * A 2 
Planks, fir, whole, 10' x17” x3” .. 4 4 
Parbuckle ropes, 44 inches, tarred .. š — 2 
Roller, shifting, sabicu, 2’x5"”  .. ° 1 
Scotches, of sorts F — AR 


Skida, fir, 6’x 12”x12” . 
” ” 20' x 9” x g° . 


93 ” 3’ x 4x 4” * ee ee ee 
Slings, gun, 9-inch white rope, 3 feet, with thimble 


To Dismount the Gun. 


The gun is run back until the muzzle falls a little inside the 
shield or work, the sights, capsquares, elevating arcs, and patches 
are removed. The gun is elevated and a fulcrum of cross- 
built skidding arranged on and across the platform, built up under 
the short coil, which is scotched up. The breech is raised with 
gyn, as before, till high enough to run the carriage back clear 
of the gun. To do this it will probably be necessary to run back 
until the rear of the carriage overhangs the rear of the platform, 
or dismount it altogether. The breech is lowered with the 
gyn (until the gun has an elevation of about 3°) on to skidding 
placed across the platform to receive it, and scotched up. The 
muzzle is raised by jack or levers (the gyn tackle being over- 
hauled), the height of the skidding under She short coil reduced 
and the gun lowered, until it has about 3° depression, when the 
breech is lowered with the gyn as before, and so on, until the gun 
is lowered to the extent required, when, the gyn having been 
removed, it is parbuckled either down inclined skids, or on the 
horizontal, or * on a sleigh, as required; or the gyn may 
be left standing, the platform with carriage on it be run to the 
rear on temporary sleigh, when a sleigh having been run under 
the gun, it is lowered on to it with gyn and jack and so removed. 


To Mount the Gun 


Is the exact converse of the foregoing, but the following points 
should be observed :— 

It is sometimes inconvenient from want of space to parbucklea 
gun on long inclined skids up on to a platform, in which case the 
gun may be brought alongside the platform and raised with jack 
or levers, breech and muzzle alternately, till high enough to be 
rolled horizontally on to receiving skids placed across the platform; 
the trunnions are then, if necessary, slewed by gyn, jack, or levers, 
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to bring them horizontal, with the vent uppermost, the gun being 
exactly in the middle of the platform. Care should always be 
taken to roll the gun on to the platform, with the trunnions suffi- 
ciently far to the front to enable the trunnion holes of the carriage 
to be brought under them, when the gun is raised, and the carriage 
in position on the platform, with the flange clear of the buffer. 
Should this have been neglected it will be necessary to move the 
gun a ol to the front on the platform, which may be effected 
as follows :— 


To Move tas GUN WHEN SKIDDED ON 1TS PLATFORM 
STRAIGHT TO THE FRONT OR REAR, ON ROLLERS. 


Raise the breech with jack or lever, remove breech skid, substi- 
tuting in its place a ground roller 8’ x 12’’ (or two smaller rollers, 
6’ x 10’’, about 6 inches apart) just in rear of the centre of gravity, 
lower and scotch up, front, rear, and on top. Pass a 14-foot lever 
through the breeching loop and jam it with a few emall wedges, 
apply a check tackle, for which a heavy gun tackle will answer, 
by means of a eelvagee to the cascable, the standing block being 
made fast to a holdfast immediately in rear of the gun, haul in the 
slack and make fast. Raise muzzle and remove muzzle skidding, 
and lower on to a 6-foot or 8-foot ground roller 10 or 12 inches in 
diameter applied under the front part of the short coil, skids being 
placed fore and aft on the platform under each end of the roller to 
support it at the required height, and scotch up, front, rear, and on 
top. Make fast the single block of a luff tackle with a selvagee 
to each trunnion, and the double blocks to any convenient holdfast 
in front, such as a roller across the port. The gun ia now ready 
to be hauled to the front, to do which, man steadying lever, luff 
and check tackles, unscotch all over, heave and ease off. 

Since the gun moves to the front at twice the rate the rollers 
do, it is obvious that it may be moved twice the length of the 
short coil before the rollers require to be readjusted, and it would 
seldom be necessary to move it so far. 


To Mount or Dismount a 9-1nNcH R.M.L. Gun or 12 Tons, 
ON OR FROM A DWARF OR CASEMATE TRAVERSING PLATFORM 
“A” PIVOT, WITH AN 18-Foot Hravy Gyn. 


Strength of Detachment, 19 Nos. 
Stores required. 
Drag ropes, heavy.. oe oe - 4 
Gyn, 18-foot, heavy, with stores complete 1 
Scotches, of sorts .. ‘a * s 2 
Skids, fir, 6’ x 12’’x12’’.. ss — = 
» oak, 3’x 9” x 6” as a: B 
Sling, gun, 9-inch, white rope, 16 feet .. 1 


# Or the service chain sling described at page 650. 


. 
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To Dismount the Gun. 


The platform is traversed into a convenient position for placing 
and working the gyn, the gun run back to the rear stops, sights, 
capsquares, and elevating arcs and patches removed, and the 
placed with its head over the centre of gravity of the gun, sufficient 
splay being given to admit of the platform being traversed over 
towards the prypole, when the gun is clear. Mounting the gun 
is the converse of the foregoing; but if when lowering the 
it is found that the trunnions fall just in rear of the trunnion 
holes when the carriage is run back as far as possible, the gun 
may be lowered till the trunnions rest on the carriage brackets, 
the trunnions be scotched up, and the breech supported on 
skidding placed on the bottom plate of the carriage. The 
is then unslung and moved the required distance to the front 
by running up the carriage; the gyn laced over the centre of 
gravity, the gun again slung and lifted clear, when the carriage 
is run back, and the operation completed. 

For slinging the gun either a 9-inch white rope sling 16 feet 
long, or the chain sling described below, may be made use of; 
if the former is employed it should be applied with one bight 
under the cascable, the other under the chase, with one round 
turn, but it should be borne in mind that, in dismounting from a 
dwarf —— platform, it is very likely from the stretching of 
the sling that the gyn tackle will be “ chock-a-block ” before the 

n is clear of the trunrion holes. This may generally be remedied 
Éy placing one or more planks under each foot of the gyn. 


When the chain sling is used it should be applied as follows :— 

The breech sling is used at its full length. 

The muzzle sling, with three short and one long link at each 
end hanging free; the large triangular link for the reception of 
the hook of the gyn tackle being attached to both breech and 
muzzle slings by a U shaped shackle bolt and screw nut. 

The sling should be shackled upon the ground in the manner 
described, care being taken that the links lie fair and free from 
twist. The sling being hoisted up over the gun by the gyn tackle, 
the muzzle sling is firet slipped over the muzzle and the bight 
(temporarily) brought back to near the breech coil, to enable the 
bight of the breech sling to be placed under the neck of the 
cascable ; this done, the bight of the muzzle eling is placed at the 
intersection of the short coil and chase, and the slack taken in 
with the gyn tackle. (Fig. 12.) 

Thus slung, the gun will hang horizontal. It is then raised 
out of the trunnion holes; when clear, the carriage is run up 
to the front stops, the platform traversed clear, and the gun 
lowered on to skids placed on the ground to receive it. 
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In dismounting from “C” and “D” pivot platforms the 
arrangements prescribed for dismounting the 64-pr. R.M.L. 
under similar circumstances will probably have to be made as far 
as the position of the gyn, with reference to the pivot and mode of 
procedure are concerned. (Vide pag age 472.) 

The 9-inch R.M.L. gun may be mounted or dismounted with 
two 18-foot light gyns, Fut it will generally be found more con- 
venient to employ only one, and proceed as before detailed, and 
thus avoid the trouble of having to bring up a second gyn and ite 
stores; moreover, it will often occur, w whet th the space is confined, 
that there will be a difficulty in getting room to work levers of the 
gyn nearest the muzzle. 

It is, however, sometimes convenient to resort to this method 
of raising the gun, to enable a drug, trolly, or sleigh to be run 
under it, or preparatory to building a temporary sleigh round it, 
especially if the trunnions are to be — 


To Mount or Dismount a 9- Non R.M.L. Gun oF 12 Tons 
ON OR FROM A DWARF OR CASEMATE TRAVERSING PLAT- 
FORM WITH TWO 18-Foot Licgut Gyns. 


Strength of Detachment, 26 Nos. 


Stores required. 

Drag ropes, heavy 6 
Gym, 18-foot, ligt light, with stores complete.. 2 
Scotches, of sorts .. r 12 
Skids, fir, 6’ x 12” x 12” 2 
i oak, as 9x 6” 2 
Slings, gun, 9-inch, white rope, with thimble, 3 feet 1 
j 7 feet 1 

Roller, sabicu, 24x6" sš Y 1 
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To Dismount the Gun. 


The stores required for the removal of the gun carriage, or of 
the carriage and platform, are not detailed, as they would depend 
on the work required to be performed. 

The platform is traversed into a convenient position for placing 
and working the gyns, the gun run back to the rear stops, sighte, 
capsquares, and elevating arcs and patches removed. The muzzle 
gyn is placed with its head over the half-wcight mark, the breech 
gyn over the neck of the cascable, its cheeke being on the opposite 
side of the platforin to that on which the cheeks of the muzzle gyn 
are situated; the 7-foot sling is used at the half-weight mark, 
and the 3-foot sling at the cascable, a small roller or a piece of 
wood being placed through the breeching loop to guard against 
the ssibility of the sling becoming displaced. 

hen the gun has been raised high enough, the carriage is 
dismounted down the rear, or the carriage and platform moved to 
the rear on rollers from under the gun; the gun is then lowered 
on to skidding or sleigh, as required. The axis of the gun should 
be kept horizontal during the whole operation. 

ounting is the exact converse of this, but care must be taken 
to raise the gun with the trunnions horizontal, and far enough to 
the front to enable the trunnion holes of the carriage, when in 
position, to be brought under them. 


To Mount or DismountT a 9-1NcH R.M.L. Gun or 12 Tons 
ON OR FROM A DwarrF TRAVERSING PLATFORM IN A “CO” 
EMPLACEMENT. 


In this case it is probable that the following will be found to 
be the most convenient mode. 


To Mount the Gun. 


The platform is assumed to be in position on its racers, and the 
carriage in oy convenient position out of the way of the gun 
being parbuckled on to the platform in the manner hereafter 
described. 

The strength of detachment and stores required will depend on 
the method employed to raise the gun. 

The platform is traversed until it lies at right angles to a medial 
line passing through the centre of the emplacement, the par- 
buckled upon it (the muzzle being rather in front of the besas of 
the platform) on 20’ x 15” x 15” skids, received on 6-foot ekids 
and planks placed across the platform and scotched up. The long 
skids are then cleared away, and the platform traversed a quarter 
circle. The trunnions are now slows, if necessary, by gyn, jack 
or levers till horizontal, the vent being uppermost. The gun is 
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now ready for raising, which may be effected by one 18-foot heavy 
gyn placed over the centre of gravity, or by an 18-foot light gyn at 
the breech, and jack at the muzzle, as described in the preceding 


es. 
When high enough, the carriage is mounted up the rear on 
20' x 9” x 9” skids, and the gun lowered into the trunnion holes. 


To Dismount the Gun. 


— the exact converse of the foregoing, need not be 
described. 


To Remove the Carriage from under the Gun, 


When a 9-inch gun is mounted in a “ C ” emplacement, and it 
is required to remove the carriage from under it, or to change it, 
it is most easily effected by skidding up under the gun, when 
elevated, under the short coil, the skidding being cross built on 
and across the platform; the breech is then raised with an 18-foot 
light gyn, and the trunnions received on a 6-inch piece in each 
trunnion hole, on which the gun is pivotted ; the gyn tackle being 
overhauled, the skidding under the short coil raised, and another 
lift taken with the gyn; this should clear the gun from the 
carriage sufficiently to enable the latter to be dismounted down the 
rear. 
Any required number of lifts may be taken in like manner by 
receiving the trunnions on oak skidding, and pivotting the gun on 
them, &c. 


To Remove Carriage and Platform. 


In this case the gun is run up to the front stops, elevated and 
skidded up under the chase ; the skidding will probably have to be 
crossbuilt from the bottom of the sunken way, though it may be 
possible to get a bearing for the chase by skidding on the parapet 
in front; the gun is then raised with an 18-foot light gyn at the 
cascable, — as in the preceding case, and when high 
enough, carriage and platform are removed to the rear. 


To DisMounT A 9-INCH R.M.L. Gun oF 12 Tons wira Lona 
SKIDS DOWN THE REAR, FROM A CASEMATE TRAVERSING 
PLATFORM. 


The 9-inch R.M.L. gun is the heaviest gun for which this 
method of dismounting may fairly be considered applicable. 
The operation requiring much space, it may not always be 
practicable or convenient to carry it ont. 
(A. M.) 2M 
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Strength of Detachment, 30 Nos. 


Stores required. 


Dragropes, heavy .. és 2 
reei, Fennel, Ibs... l 
Handspikes, common, 7-foot .. 8 
Jack, lifting, hydraulic, 10 or 12 tons 1 
Lever, 14-foot .. sa ae 1 
Mauls — — Ss * — 2 
Planks, oak, 6’ x 12” x 3” 4 
Coins, gun, large * 2 
Roller, ground, elm, 6’ x 10” 1 
Scotches, of sorts .. s . 20 
Selvagees .. se 4 
Skids, fir, 20’ x 15” x 15” 2 
* 6’ x 12” x 12” 6 

» Vxl” xi” . 9 
wok?’ x 9% x 6” 8 

* So 2 6x 6 2 

4 a x 6” x 6” 8 

» 3x 6% x 3” 6 

» 3x 4’ x 4” 6 
Tackles, luff, complete .. oe 3 
» gyn, 18-foot, light, complete 1 
Water bucket, filled, and brush .. 1 
Yarn, spun, lbs. .. ee ee 1 


The operation is here described for raising the muzzle by means 
of a jack, but it is practicable to do this by applying a 14-ft. lever 
on each side, if worked with a short counter lever, and with the 
breech skidded about 18 inches in rear of the centre of gravity, 
but the jack will be found most convenient. 

The platform is traversed into a convenient position and 
scotched up, the gun run back to the rear stops, sights, fittings, 
capsquares, elevating arcs, patches and gear (except friction rollers) 
removed, aleo eccentric bar and gun-metal fittings for block of 
running back tackle. The gun is depressed by dr 
across the chase, and a fulcrum of short oak ekids built up between 
the brackets of the carriage under the rear part of the breech coil, 
on which the gun is scotched up. The muzzle is raised by 
applying a jack under it, following up with skidding placed acroes 

e — under the short coil, till high enough to insert a 
6-inch piece under each trunnion. Then remove the upper skids 
from under the short coil, bear down the muzzle (the gun pivottin 
on the skids in the trunnion holes), and build up under the breec 
as before. Raise muzzle with jack till high enough for a 4-inch 
piece to be placed under each trunnion, across the trunnion holes, 
“LS by a 6-inch piece in the trunnion hole. The gun is now 
high enough for placing the long skids. 
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Bear down muzzle, remove breech skidding, launch long skids 
up to front transom, and cradle them by means of two large coins 
placed with their points overlapping on the bottom plate of the 
carriage close to the front transom.” The long skids are further 
supportel by skidding up under them close in rear of the platform, 
and under their lower ends, and cradled with scotches at every 
point of — They are kept from moving by applying a 
strap across their lower extremities, into each bight of which the 
double block of a luff tackle is hooked, the single blocks bein 
hooked into the rear eyebolts of the platform. The slack of bot 
tackles hauled in and the falls made fast. A ground roller is 
arranged conveniently to receive the breech of the gun when it 
quits the long skids, which are well watered, and a little grease 
used to start the gun. 

One block of a gyn tackle is made fast to the breeching loop 
and the other to a holdfast in rear. A luff tackle may be a plied 
to the running end of the fall if additional power is reiol, 

The jack (worked up for lowering) is now applied under the 
muzzle, the trunnions raised off the supporting skids, which are re- 
moved, and the gun lowered on to the cradled skids, and hauled down 
them until the breech is received on the ground roller. In moving 
the gun on the roller a 14-foot lever placed through the breeching 
loop, and jammed with a few small wedges, serves to steady it. 


In CASEMATED WORKS. 
General Observations. 


Exact rules cannot be laid down as to what methods are best 
to be followed in mounting and dismounting guns in casemates, 
as much will depend on the height of the casemate, whether 
fitted with overhead bolts of sufficient strength, the space avail- 
able for working in, and the means at hand in the way of stores. 

One of the following cases will, however, probably have to be 
dealt with :— 

1. A casemate with overhead bolts, and of such a height as to 
enable the gun to be mounted, by lifting it clean up, with breech 
and muzzle tackles of the Yeatman’s pattern, till high enough 
for the platform and carriage to be traversed under it. 

2. A casemate with overhead bolts, as in Case 1, but Yeat- 
man’s tackles not available. 

3. A casemate, either unprovided with overhead bolts, or 
fitted with light bolts, intended for a smaller nature of gun, and 
which cannot be utilized for lifting in this case. 

Stores for running carriages, up or back, if not with the gun, 
must in every case be provided. 

The foregoing three cases are treated on in the following pages, 
and the instructions given, or some elight modification of them, 
will probably be sufficient for any case likely to be encountered. 


* By jacking up the front of the platform and skidding up as it rises, the lower 
ends of the long skids may, if desired, be brought nearer the ground. 
(a. M.) 2Nn 2 
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In lowering into trunnion holes, unless the trunnions are kept 
perfectly horizontal, difficulty will be experienced from the square 
shoulders of the trunnions jamming between the brackets; this 
may often be remedied by applying the point of a 7-foot handspike 
or crowbar, as a lever, lst order, under the lower trunnion, thus 
maintaining a strong upward pressure until the trunnions are 
fairly in the trunnion holes; or by jamming a scotch between the 
gun and brackets on the lower sides. 


DESCRIPTION OF THE YEATMAN SYSTEM OF MOUNTING AND Dis- 
MOUNTING IN CASEMATES GUNS UP TO 25 TONS INCLUSIVE. 


In order to get increased lift with the overhead tackles, both 


. breech and muzzle, the swivel hooks and shackles are removed 


from the service blocks and re-placed by strong iron shackles, by 
means of which, in the case of the breech —— the upper block 
is secured to the rear overhead bolt, and the lower block to the 
breeching loop of the gun. Two muzzle tackles are employed, 
their upper blocks being secured by shackles to the front overhead 
bolt, and their lower blocks in like manner to the eyes at each end 
of the short wire rope strap or sling applied under the chase to 
raise the muzzle. 

A drawing of this gear will be found in “ Notes on Moving and 
Mounting 35 and 38-ton Guns,” 1879. The falls of all three tackles 
are led away to iron crabs, either through leading blocks, or 
direct, according to circumstances. e 


To Dismount the Gun. 
Strength of Detachment, 36 Nos. 


Stores required. 
Blocks, Bothway, 18-inch treble, with Yeatman’s 


fittings (breech). . * se æ 2 
Blocks, single or snatch, 12-inch 2 
* 7 * 18-inch .. aig F 1 

» 12-inch treble, with Yeatman’s fittings 
(muzzle) a * i T “= 4 
Crabs, iron, double purchase, 2-tons 3 
Dragropes, heavy... — * .. 4 
Gaskets, white rope, 6-inch .. ie og 
— m 4-inch.. 2 
Hammers, claw oe ais we * — 1— 
Lashings, 24-inch tarred, 5 fathoms each .. s B 
Rope, hawserlaid, white, 6-inch, 4 coil .. xm d 
* * . y  inch,¢coill .. » ia 
Scotches of sorts s aá š . 12 
Selvagees .. ie Fy š . 4 
Skids, fir, 6’ x 12” x 12” A é À 2 
» ocak, 8’ x 9x 6” Sé mA ‘ A 
Slings, wire rope, muzzle, Yeatman’s í 2 1 
Spanners, MacMahon T oo 1 
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Remove sights, capsquares, and elevating arcs, and patches, 
traverse platform into centre of casemate, run gun back till the 
breeching loop is under the rear overhead bolt. 

Elevate, attach breech and muzzle overhead tackles, and lead 
running ends of falls away to the iron crabs, double purchase, by 
which they are to be worked. 

Heave in slack of muzzle tackles and hold on, heave round on 
breech tackle iron crab till the gun is high enough to admit of 
platform being traversed clear tu a flank when carriage has been 
run up to front etops. 

Then by walking back on all three iron crabs at once, the gun 
ia lowered on to skidding placed on the floor of the casemate to 
receive it. 


To Mount the Gun. 


Is the exact converse of the foregoing. 

Should at any time, in raising or lowering the gun, the trun- 
niuns get out of the horizontal, it is readily corrected by holding 
on with one muzzle tackle iron crab, while the other heaves round 
or walks back as required. 

N.B.—If three iron crabs should not be procurable for 
working the Yeatiman’s tackles, or space to establish them all not 
be available, the breech tackle might still be employed with 
advantage in all operations where the gun is mounted with tackle 
at breech and jack at muzzle. 


To Mount or Dismount A 9-1NcH R.M.L. Gun IN A CASE- 
MATE By MEANS OF OVERHEAD TACKLES AT BREECH 
AND JACK AT THE MUZZLE. 

Strength of Detachment, 19 Nos. 
Stores required. 


Crabs, i iron, double purchase, 2-tons .. “a a 
Chain, iron, short link, Fades 4 fathoms 1 
Dragropes, heavy R . ; oo 2 
Gasket, 4-inch white rope Ke ‘ “= l 
Hammer, claw .. A NA E —1 
Handspikes, common, T-foot .. 8 
Jacks, lifting, hydraulic, 10 or 12- tons. 1 
Lashings, tarred, 24-inch, 5 fathoms each . 4 
s white or tarred, 14-inch, 3 fathoms cach 4 
Levers, 14-foot .. är * és a ok 
Luff tackles, complete .. ps o 2 
Planks, fir, whole, 10’ x 17’’ x 3” .. 4 
» oak, half, 6’ x12’’ x3’ 2 
4x12” x3” 2 
Roller, shifting, sabicu, 2’ x 5” <a oS 
Ropes, parbuckle, 44-inch tarred, 12 fathoms TE 1 
Scotches, of sorts. . ; 4 . 20 
Selvagees .. 4 
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sj 9 3x 4x 4” š 
Tackles, 18-foot, light gya, com 
Yarn, spun, lbs. .. ee 


To Mount the Gun. 


The platform is first brought into the casemate and placed on 
the racers, the gun brought alongside (on a sleigh generally), and 
parbuckled on to the platform. This must be so effected that 
when the platform is traversed into the centre of the casemate, 
the breeching loop may lie under the rear overhead bolt. Trun- 
nions are slewed, if necessary, to bring them horizontal with vent 
uppermost. A gyn tackle suspended from the centre overhead 
bolt, and with its lower block secured by a strap to one trunnion, 
affords a convenient method for elewing the trunnions. 

The gun is now ready for raising. 

Hook the treble block of the 18-foot light gyn tackle from 
which the running end comes off, to the rear overhead bolt, and 
lash the lower block close down to the cascable with a stout 
lashing or chain; should it be deemed advisabie to get as much 
lift as possible, the lower block should be secured us follows: 


Slings, white rope, 6-inch, 12 feet long. . os | 
Skids, fir, 20’x 9’’x Y” —* ae zs 2 
a gp 06 x12” x12” oe sè 8 

» » x12” x12” es ve .. 8 
» oak, 3’x 9 x 6” sä we se 6 
s » oe 6”x 6” —* s œ. 6 
- a ak oR 3” sé 6 

6 

1 

1 


lete 


A sabicu shifting roller, A, 5 inches in diameter and 2 feet long, 
is passed through the breeching loop. The tackle is overhauled 
till the hook of the lower block hangs in rear of the cascable at C. 
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The centre of the lashing or chain* is placed over the neck of the 
cascable at B, the two ends are led bok the roller, crossed over 
the nook at C, thence again under the roller and crossed over the 
neck of the cascable and, so on, until a sufficient number of turns 
have been taken, when the ends are made fast with a reef knot. 
By this, 8 or 9 inches more Jift is gained than when the hook of 
the block is lashed to the cascable in the usual manner. 

The method of raising and lowering the gun is precisel 
similar to that described at page 547, when mounting a 9-inc 
gun on a traversing — in an open battery with one light 
18-foot at the breech and jack at the muzzle, only in this 
case the breech tackle is worked by an iron crab, double purchase, 
secured in any convenient position. 

When the gun is high enough, the carriage is mounted up the 
rear and the gun lowered into trunnion holes. 


To Dismount the Gun 


Is the converse of the foregoing, and calls for no special 
remark. 


ANOTHER METHOD. 


The following method has in some casemates been found to 
answer very well. 
Strength of Detachment, 19 Nos. 


Stores required. 


Same as in preceding case with the additional 
Heavy gun tackles, complete .. T T 
Sling or strap, chain, iron, short link, 4- inch, 

12 fathoms .. T oe ee ee 

N.B.—The parbuckle rope and fir skids 20’ x 9’’x 9” are 

not required. 
To Mount the Gun. 

The platform upside down is first run on rollers into the case- 
mate, turned over with an 18-foot light gyn tackle suspended from 
the centre overhead bolt, lowered on to the racers, and traversed 
toa flank. The carriage is then brought into the casemate on 
rollers, and placed with its breast under the middle overhead bolt, 
and its rear under the rear bolt. 


To Mount the Carriage. 


The treble block of a heavy gun tackle is hooked to the middle 
overhead bolt, and the tackle overhauled till the lower block 
comes down to the buffer flange in the middle of the front of the 
carriage, to which it is lashed with a short piece of chain. 


© A heavy dragrope or a short linked }-inch iron chain about 3 or 4 fathoms 
long answer well, The chain has the advantage of not stretching. 
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The treble blocks of two heavy gun tackles are hooked 
into the rear overhead bolt, and the tackles overhauled until the 
lower blocks can be hooked into the two rear eyebolts of the 
carriage. Clip plates are removed, all three tackles manned, the 
carriage rais — up till high enough, when the platform is 
traversed under it, the carriage lowered into position and the clip 
plates replaced. In lowering the carriage, it may have to be 
swung a little to the front, to enable the flange to go clear of the 
end of the piston rod of the buffer. 

The platform is again traversed to a fiank, the gun brought 
into the casemate on a sleigh and raised as in preceding case, till 
the breech tackle is “ chock-a-block.” The muzzle is lashed u 
to the front overhead bolt, with as many returns of the #-inc 
chain strap as will go through the bolt (the returns of the chain 

assing under the chase), and the ends made fast with a reef knot. 

he carriage is run up to the stops; platform traversed under the 
gun; carriage run back till trunnion holes are under the trunnions ; 
the breech tackle eased off from crab till the trunnions bear in the 
trunnion holes, and chain cast off. 

In some casemates it would not be necessary to go on raising 
the gun till the breech tackle was “ chock-a-block,” but it must 
be raised sufficiently high to allow the platform and carriage to be 
traversed under it. The necessary height may be determined by 
measuring. 

It has sometimes been found, after bringing a gun into the 
centre of a casemate on a permanent sleigh, that the most con- 
venient way of raising it to the required height was to jack up the 
sleigh with the gun on it, using two jacks under the ends of the 
sleigh front and rear alternately, following up with crossbuilt 
skidding till high enough; then to chain up the chase to the front 
overhead bolt, raise the breech with a tackle as before, and run 
the sleigh clear. The gun, if not absolutely truly placed under the 
bolts, will swing gently into a plumb line as the weight is taken. 


To Mount or Dismoont a 9-1InNcH R.M.L. Gun or 12 Tors 
IN A CASEMATE BY JACKS ALONE. 


This operation has to be resorted to in casemates which are 
either unprovided with overhead bolts or are fitted with bolts 
intended for a lighter nature of gun, such as the 68-pr. S.B. 


Strength of Detachment, 19 Nos. 
Stores required. 


Dragropes, heavy P sè T m 
Handspikes, common, 7-foot 


Jacks, lifting, hydraulic, 10 or 12-tons 
Do. do. Haley’s screw, with traversing 
gear 16-tons ee ee ee ee ee 


= 00 
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Levers, 14-foot .. * es Si we 2 
Luff tackles, complete .. v * —2 
Oil, in can * ae és T —4 
Planks, fir, whole, 10’ x 17” x 3” 5 3 6 

Do. oak, half, 6’ x 12’’ x3” os | 6 
Do. do. do. 4’x12’’x3’’ ss ce 6 
Rollers,ground,elm,6’ x 6” .. * > ie 
Scotches, of sorts. . ‘it * we in 20 
Selvagees.. ia * ein * .. 4 
Skids, fir, 14’x 8’’x 8” wea k3 . 4 
wo wy 612" x12" ae ix .. 10 
o a WIKIS se ss ws l0 
„ oak, 10x13” x 8” * T 1 
a a SR ORO se s w S 
a wie Oe Ot w a Um 8 
e ee eee ss wm Oo 8 
n » ome 4x 4” T z — 8 


To Mount the Gur. 


Two methods of carrying out this operation present themselves : 
the first is to bring the gun into a convenient position in the 
casemate, the axis of the gun being coincident with a radius of the 
circle described from the pivot, trunnions horizontal, vent upper- 
most, and muzzle about 18 inches from the shield, and jack it up, 
breech and muzzle alternately, until nearly high enough ; then raise 
the muzzle with jack and replace the muzzle skidding with two 
14’ x 8” x 8” fir skids, with an oak plank 6’ x 12” x 3” on 
top, arranged under the short cvil,* and supported on cross built 
skidding under their ends, 7 feet clear being left between the 
supporting pa ofskidding. Lash an oak beam 10’ x 13” x8” on 
its edge with a stout chain or a couple of heavy dragropes to the cas- 
cable, and place a screw jack on traversing bed under each end of 
the beam, the jacks being supported on cross built skidding, leaving 
a clear gangway of 7 feet between the supporting piles of skidding. 
If no screw jacks are procurable, hydraulic jacks must be used. 

Run platform (with carriage mounted on it) back to rear stops, 
on 6’ x 6” rollers, straight from rear to front under the gun and 
lower on to racers. Run carriage up till trunnion holes are 
under trunnions. Traverse breech of gun with ecrew traversing 
arrangement of jacks, to right or left as necessary, and lower with 
the screw jacks into trunnion holes. If necessary the trunnions 
may first be received on oak skids in each trunnion hole, and the 
supporting skidding under the screw jack and short coil lowered, 
when the operation is continued as before and completed. 

The advantages of employing screw instead of hydraulic jacks 
for lowering the breech are—Ist. The fact of being able to 


* The safest plan to effect this is to have cross built muzzle skidding under the 
chase near the half-weight mark, and to leave it there as a check, until the cross 
skids under the short coil have been placed. 
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traverse the suspended weight to either flank, and thus correct the 

sition of the gun with reference to the carriage. 2nd. The 
(Searing being Sorocglity under control, the beam can be always 
kept horizontal, whereas it is difficult to lower off both ends of the 
beam with hydraulic jacks at the same rate, and unless great care 
be taken the gun may be upset and cause an accident. 


To Dismount the Gun 
Is the converse of the foregoing. 
2ND METHOD. 
Strength of Detachment, 19 Nos. 
Stores required, 


Muzh the same as before, but somewhat less skidding is 
required, as the following description will show. 


To Mount the Gun. 


Mount the platform on the racers, then, having brought the 
gun into the casemate, parbuckle on to centre of platform, with 
the trunnions sufficiently far to the front to admit of the trunnion 
holes of the carriage being brought under them when the gun is 
raised and the carriage in position on the platform, The muzzle 
about 18 inches inside the shield is generally found to be a con- 
venient distance. Slew trunnions if necessary, the vent being 
uppermost, and lash beam across cascable as before. The gun is 
jared up, breech and muzzle — by jacks under the ends 
of the beam across the cascable, and by a jack applied at the 
muzzle, being skidded in rear, well back on the breech coil, and, 
in front, by cross built skidding placed on and across the platform 
about the half weight mark. When high enough, mount carriage 
up rear, clear away breech skidding, run carriage under gun and 
lower into trunnion holes as before, with screw jacks, if procur- 
able, for the reasons before stated.” 

The screw jacks may be substituted in place of the hydraulic 
jacke under the beam when the gun is nearly high enough. 


To Dismount the Gun 


Is the converse of the foregoing. 

This last method is to be preferred, as requiring lesa skidding 
and affording greater stability, the platform being throughout 
underneath the gun, and when heavy weights are skidded up to 
a considerable — without anything under them, as is the case 
in the lst method, a certain amount of insecurity results, as for 
instance if the skidding be struck in running the platform and 
carriage under the gun. It is also preferable for changing a car- 
riage, or carriage and — from under a gun, in which case the 
muzzle support could be advantageously placed on the portsill. 

In some casemates where the space is very limited, it is difficult 
to find room to place the platform and carriage square in rear of 
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the gun for running under the gun when raised, which is an addi- 
tional argument in favour of the second method. 


10-INCH R.M.L. GUN OF 18 TONS. 
In Open BATTERIES. 


In open batteries this nature of gun may be met with 
mounted in positions and on platforms similar to those described 
for the 9-inch, p. 546. 

They are always mounted or dismounted with one gyn and 
jack or two gyns. 

The following cases occur :— 

Ist. To remove carriage, or carriage and platform, from under 
the gun, or the converse. 

Proceed as with 9-inch, page 547, using, however, an 18-foot 
heavy gyn at the breech, the gun being run up and skidded on 
the port sill or work. 

2nd. To mount or dismount the gun (for removal) with gyn 
at breech and jack at muzzle. 

Proceed as with 9-inch, page 547, using either an 18-foot 
heavy or light gyn to raise the breech, if the latter, skid gun well 
back on short coil. 

3rd. To mount or dismount the gun with two gyns. 

Proceed as with 9-inch, page 551, using however two 18-foot 
heavy instead of two 18-foot light gyns, or one 18-foot heavy and 
one 18-foot light gyn, provided ——— can be placed sufficiently 
near the muzzle. 


In “C” EMPLACEMENTS. 
To Remove the Carriage from under the Gun. 


When a 10-inch gun is mounted in a “C” emplacement, and 
it is required to remove the airs from under it, or to change 
it, it is most easily effected by skidding up under the gun, when 
elevated, well back under the short coil, the skidding being cross 
built on and across the platform; the breech is then raised 
with an 18-foot light gyn, and the trunnions received on a 6-inch 
piece in each trunnion hole, on which the gun is pivoted, the 
gyn tackle being overhauled, the skidding under the short coil 
raised, and another lift taken with the gyn. This should clear 
the gun from the carriage sufficiently to enable the latter to be 
dismounted down the rear. 

Any required number of lifts may be taken in like manner 
by receiving the trunnions on oak skidding and pivoting the gun 
on them, &c. 

Strength of detachments will vary with the nature of gyn 
ewployed. 

The stores detailed for the 9-inch will be found to be a fair 
approximation of what is required. Should further information on 
this subject be needed [see list of stores, page 613]. 
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To Remove Carriage and Platform. 


In this case the gun is run up to the front stops, elevated, 
and skidded up under the chase. The skidding will probably 
have to be cross built from the bottom of the sunken way of 
the emplacement, though it may be possible to get a bearing for 
the chase by skidding on the parapet in front. The gun is then 
raised with an 18-foot heavy gyn at the cascable, proceeding as 
in the preceding case, and when high enough carriage and platform 
are removed to the rear. 

To mount or dismount the gun proceed as with 9-inch in 
“C” emplacement, page 552, when using gyn at breech and jack 
at muzzle. 


In CasEMATES. 


The operations of mounting and dismounting guns of this 
nature in casemates are so similar to those fully described for 
9-inch, page 555, and following, as to need only the following 
remarks :— 

In raising the breech with an ordinary service tackle use an 
18-foot heavy gyn tackle, except when proceeding in the manner 
described for 9-inch, page 557, when an 18-foot light gyn tackle 
would suffice to raise the breech of an 18-ton gun if skidded 
in front on and across the platform well back on the short coil. 

In mounting or dismounting with jacks alone, the dimensions 
of the oak ae for lashing to the cascable should be 
10’ x 15” x9”. 

In this operation the 2nd method, page 562, is to be preferred 
for the reasons there stated, which apply with still greater force 
with the 18 than with the 12-ton gun. 

If three iron crabs should not be procurable for working the 
* Yeatman ” tackles, or space to establish them all not be avail- 
able, the Yeatman breech tackle might still be employed with 
ers in all operations where the gun is mounted with tackle 
at breech and jack at muzzle. 


Mounting AND Dismountina 18-Ton Guns ON SMALL 
Port CARRIAGES. 


When guns are mounted on small port carriages, the 
height of the casemates does not allow of the gun being 
raised high enough by overhead gear to run the platform and 
carriage under it. This must then be done by jacks, breech and 
muzzle being raised alternately, and the gun lashed by chains 
(the slack of which is taken in by tackles as the gun rises) to 
the overhead loop bolts. When high enough the platform is 
run under the gun, the breech jack supported on the platform, 
and the operation of raising continued till the ‘trunnions will 
clear the cheeks of the carriage; the chains are then secured, 
jacks removed, carriage mounted on the rear of the platform 
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and run under the gun. The trunnion blocks are then elevated 
by the screws till the trunnions resting in them, the chains can 
be removed. If necessary, the gun can be lowered on to the 
trunnion blocks by jack at the breech. -The hydraulic gear is 
then adjusted. The trunnion blocks should be fitted to the 
carriage, and the screw gear fixed under the gun before lowering 
the gun on to the carriage, more room being afforded then than 
after the carriage takes the weight. 


11-INCH AND 12-INCH R.M.L. GUNS OF 25 TONS. 
In Open BATTERIES. 


In open batteries these natures of guns may be met with 
mounted in positions and on platforms similar to those described 
for the 9-inch, page 546. 

They are always mounted or dismounted with one gyn and 
jack or two gyns. 

The following cases occur:— c· 

Ist. To remove the carriage, or carriage and platform, from 
under the gun or the converse. 

Proceed as with 9-inch, page 547, using, however, au 18-foot 
heavy instead of an 18-foot light gyn at the breech, the gun being 
run up and skidded not further forward than the half weight 
mark; to effect this, if the bearing on the port sill or work comes 
too far forward, and both carriage and platform have to be 
removed, cross-built skidding must be built up from the ground; 
or an oak beam 114 x 20” x 10” on its flat with two oak planks 
6’ x 12” x 3” on top placed under the gun, when elevated, at the 
half weight mark or short coil, the ends being supported by cross- 
built skidding, with a clear gangway of 8 feet between the sup- 
porting piles of skidding. 

Should it, however, only be required to remove the carriage, it 
would be found most convenient to skid up in front under the gun 
when elevated, with cross-built skidding, placed on and across the 
platform under the short coil, and proceed as with 9-inch, page 553. 

2nd. To mount or dismount the gun with gyn at breech and 
jack at muzzle. 

Proceed as with 9-inch, page 547, using, however, an 18-foot 
heavy instead of an 18-foot light gyn to raise the breech, and 
skidding up in front under short coil or half weight mark. 

8rd. To mount or dismount the gun with two gyns. 

Proceed as with 9-inch, page 551, using, however, two 18-foot 
heavy instead of two 18-foot light gyns. 


In “C” EMPLACEMENTS. 


To Remove Carriage from under Gun or the Converse. 


Proceed as with 10-inch, page “5°, using, however, an 18-foot 
heavy gyn to raise the breech. 


— 


Fo 
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To Remove Carriage and Platform. 
Strength of Detachment, 19 Nos. 


Stores required. 


Drag-ropes, heavy zE ai * . 4 
Gyns, 18-foot, heavy, with stores complete 1 
Handspikes, common, 7-foot es 8 
Jacks, lifting, hydraulic, 1O—12-tons .. ws 1 
Planks, fir, whole, 10’ x 17” x 3” aid ar 8 
» oak, half, 6° x12” x3” — wer G 

” ” ” 4’x 12” x 3” os ee 6 
Skids, fir, 6’ x12” x12” irs ws «es 12 
» s 41K 12x 12” ae 
» oak, 3’x 9% x 6” så si sa 12 

» a OX eix 6" as k «ae i 
p a 3x 6x 3” yë si xa 8 
a y ox x 2 F * za 6 


The following method will usually be found the most con- 
venient :— 

Traverse platform into centre of emplacement and place 18-foot 
heavy gyn over it, the gyn being as far to the front as possible ; 
the foot af the prypole will probably have to be supported by 
skidding over the sunken way. Run the gun up or back, so as to 
bring the neck of the cascable under head of gyn. 

Elevate gun, and oross build skidding from bottom of sunken 
way under chase, not further forward than half weight mark, raise 
gun clear of carriage as already described, page 553, and remove 
carriage and platform to the rear (page 598) where instructions 
are given regarding the removal of these heavy platforms, and an 
idea of the requisite stores for that purpose afforded. 


To Mount or DISMOUNT A 25-Ton GUN oN TRAVERSING PLAT- 
FORM IN “C” EMPLACEMENT WITH 18-Foot Heavy GYN 
AT BREECH AND JACK AT MUZZLE. 


As with 9-inch, page 552, an 18-foot heavy gyn at breech is, 
however, necessary. 


In CaSEMATES. 


The operations of mounting and dismounting guns of these 
natures in casemates are so similar to those described for 9-inch, 
page 555, and following, as to need only the following remarks. 

In most casemates it will be found when mounting or dis- 
mounting a 25-ton gun with the Yeatman tackles, that from the 
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very forward position of the front bolt, the breech tackle will have 
a lift close on 15 tons, therefore a good, sound, 6-inch fall should 
used. 

When raising the weight, it is necessary in order to enable an 
ordinary service 2-ton iron crab to give sufficient power, to appl 
a “runner” tackle to the running end of the Yeatman breec 
tackle, which “runner” generally consists of one single 12-inch 
Bothway block, giving a power of 2 to 1. If three iron crabs 
should not be procurable, or space to establish them all not be 
available, the Yeatman breech tackle might still be employed with 
— in all operations where the gun is mounted with tackle 
at breech and jack at muzzle, indeed, with a 25-ton gun no lighter 
tackle than two treble 18-inch blocks should be used in casemates 
for the breech,* and the great length of the service Bothway 
blocks of this nature redias their employment. 

With these guns Sheretove the different modes of mounting and 
dismounting in casemates may be said, as a rule, to be confined to 
the following, viz. :— 

lst. With the Yeatman tackles. 

2nd. With Yeatman breech tackle and jack at muzzle, rest 
of operations as with 9-inch, as described at pages 557 and 
following.t 

3rd. The method described for 9-inch at page 557, using, 
however, an 18-foot heavy gyn tackle to raise * breech if no 
Yeatman tackle for breech be procurable, and skidding up in front 
‘on and across the platform not farther forward than the half 
weight mark. 

4th. By jacks alone, in which the dimensions of the oak beam 
for lashing to the cascable should be 114’ x 20” x 10”, otherwise 
the operation is the same as with 9-inch, 2nd method, page 562 ; 
this is to be preferred to the first method, for the reasons stated, 
which apply with still greater force with 25-ton guns than with 
smaller natures, 


35 AND 38-TON GUNS. 


MOUNTING AND DISMOUNTING IN OPEN BATTERIES. 


The simplest and safest way of effecting this is by employing 
one 18-foot heavy gyn to raise the breech, and a screw or hydraulic 
jack to raise the muzzle. 


* If it is intended to chain up the muzzle to the frout bolt on account of its 
forward position. 

t This has reference both to the case where the gun is raised with tackle at 
breech and jack at muzzle, the muzzle chained up, and platform and carriage 
aig arl aa ala0'te' thas auas tat his the gun is first parbuckled on 
to the platform, raised with tackle and jack, and carriage mounted up the rear, 
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The gun is first parbuckled on to receiving skids on its plat- 
form, which latter may be skidded horizontally during the 
operation. 

Care must be taken that the trunnions of the gun are in such 
a position that the trunnion holes of the carriage can be run under 
them when the gun is suspended. 

As arule, the most convenient position will be as far to the 
front as possible, so that the carriage may be partially on the 
platform before the gun is raised. 

The main points to be observed are—never to get the axis of 
the gun much out of the horizontal, to avoid a lurch, and pay the 
uan attention to building up the skidding, so as to insure perfect 
stability. 

The trunnions must be slewed by means of the gyn or other- 
wise, should the vent not be uppermost. 

Should the gun require to be further raised, first jack up the 
muzzle until the gun is slightly elevated, and skid up to that on 
the short coil close in front of where the breast of the carriage will 
be when run up under the gun. 

Run down the jack, scotch up, and, if the skidding is not very 
stable, lash back the uppermost supporting skid, to prevent the 
gun lurching to the front when raising the breech. 

Then raise the breech with the gyn until the gun is slightly 
depressed, skid up under the breech coil, lower with the gyn 
levers on to skidding, and scotch up. 

Raise the muzzle as before, then the breech, until the gun is 
high enough for the carriage to be run under it. Clear away 
breech skidding, and run carriage up. 

The gun is then lowered into the trunnion holes. 

If the muzzle skidding be placed well back on the short coil, 
* lift at the breech will not exceed what the gyn can safely 
take. 

The lift for the jack need not exceed abont 10 tons. 

Dismounting in open batteries is the converse of the above. 


MOUNTING AND DIsMOUNTING THE Guns IN “C” 
EMPLACEMENTS. 


In this case it may be found most convenient to parbuckle the 
gun on the platform from the direction of the ramp, and after- 
wards to traverse gun and platform, fore and aft, or into the centre 
of the emplacement, before placing the gyn over the cascable 
preparatory to raising; and the converse in dismounting; but 
should it only be intended to remove the carriage (or the carriage 
and platform) from under the gun, it will probably be found most 
convenient to traverse into the centre, and run the gun up to the 
front stops before raising out of the trunnion holes ; for, with the 
muzzle over the parapet, but little skidding is required for the 
muzzle jack to stand on. 
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MOUNTING AND DisMOUNTING IN CASEMATES. 


The method of mounting and dismounting these guns, intro- 
duced by Colonel Inglis, R.E., by means of a wrought-iron box- 
beam and special gear, should be employed at those stations to 
which the apparatus has been issued, as it is undoubtedly the best 
and safest. i will be hereafter described ; suffice it here to observe 
that, as it not only requires the special gear, but also speciall 
fitted overhead bolts, many instances will probably occur in whic 
other means will have to be resorted to, and these may be divided 
into three heads, viz. :— 


1. By overhead tackles alone. 
2. By overhead tackles and jacks, 
3. By jacks alone. 


By OVERHEAD TACKLES. 


As Yegards the first, but little need be said, for it is hardly 
probable that in any instance will the height of the casemate be 
sufficient to admit of its being carried out. Should, however, such 
a case occur, the gun should first be parbuckled on to the plat- 
form, and muzzle and breech raised alternately, followed up with 
skidding, until sufficient height is gained. Then, on the breech 
skidding being cleared away, the gun is left suspended by the 
breech tackle, and supported in front by skidding under the short 
coil. The carriage is then run up, and the gun lowered in the 
usual way into the trunnion holes. 

Throughout the operation care must be taken not to give either 
breech or muzzle tackle a greater lift than its safe working strain 
admits of. 


By OVERHEAD TACKLES AND JACKS. 


A combination of these two affords a safe and easy way of 
either mounting or dismounting, and can be worked out whenever 
the rear overhead bolt is high enough to allow sufficient lift being 
obtained at the breech, before the tackle is chock-a-block. 

It is precisely the same operation as mounting in the open with 
heavy gyn and jacks, previously described, only the fall of the 
breech tackle is taken in by a winch, instead of by the gyn 
windlass. 


By JACKS ALONE. 


This is always a delicate operation, requiring much care. The 
gun having been parbuckled on to its — is jacked up breech 
and muzzle alternately (carefully following up with skidding), 
until very nearly sufficient height is obtained ; when a cross-beam 
at the cascable is going to be used as the means of suspending the 
breech, a suitable special oak baulk—e.g., 11}' x 10” x 20” 
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deep—should be selected, capable of safely supporting a load of 
about 15 tons, with an interval of 7 feet between the points of 
support; and the centre of this beam is securely lashed or chained 
to the cascable, 

The muzzle skidding should be placed about the centre of the 
short coil, and may be lashed back to the rear eye-bolts of the 
platform for extra security. 

For the last inch or two of lift, it will be safer to use screw- 
jacks under the beam, because they stand on a much more broad 
and stable base than ordinary hydraulic jacks. They admit of 
the breech being slightly traversed to right or left, which is often 
necessary in lowering, to enable the shoulders of the trunnions to 
clear the inner surfaces of the trunnion holes; and, what is most 
important, they are so thoroughly under command in lowering 
that no difficulty is experienced in keeping the beam perfectly 
horizontal, whereas, with hydraulic jacks, in even the most skilful 
hands, it is nearly impossible to guard against one being run 
down faster than the other, and the result is that the beam 
becomes inclined, and the gun will very likely lurch to the lower 
flank. The carriage is run under, and the gun lowered in the 
usual way. 

When screw-jacks are not available, the safest plan is to 
dispense with the cross-beam at the breech, and proceed in the 
following manner :— 

The gun being jacked up to the required height and skidded, 
as before, the breech is securely lashed or chained up to the rear- 
overhead bolt, the breech skids cleared away, and the carriage 
run under. 

The breech is now slightly raised with a jack, skidded up 
between the brackets of the carriage, and the chain or lashing at 
the cascable cast off. The gun is then lowered by jacks, breech 
and muzzle alternately, into the trunnion holes. If the con- 
struction of the carriage will not admit of the gun being skidded 
up between the brackets, or of a jack being applied under the 
cascable, the beam must be used, and oak skidding used under the 
trunnions. 

The ring and shackle issued for the cascable of the 35 and 
38-ton guns afford a ready means of lashing up the breech. 

No hard-and-fast rule can be laid down as to the best manner 
of bringing these heavy guns into the casemate and getting them 
alongside their platforms; but in most cases it will — be 
found most convenient to move the gun on sleigh and rollers, 


MOUNTING AND DISMOUNTING BY MEANS OF THE “ Box-BEauq.” 


The apparatus consists of the following parts, viz. :— 

One box-beam, 10 feet 4 inches long, 74 inches to 10 inches 
deep, and 18 inches wide, curved in the centre part, and weighing 
174 cwt. 
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Two main screws, 3 inches in diameter and 5 feet long, to pass 
through holes near the end of the box-beam, and provided with 
nuts for suspending the beam to overhead bolts built permanently 
into the roof of the casemate. 

Two loop bolts, 2 inches in diameter and 3 feet long, for sus- 
pending the gun to the box-beam. 

Two studs screwed into the trunnions of the gun, and fitting 
the loop bolts. 

Total weight, including beam, 1 ton 6 cwt. 1 qr. 


Method of using the .1j paratus. 


Bring the gun into the casemate, and place it on its sleigh or 
skidding, with its trunnions under the overhead bolts in the roof. 

Hoist the box-beam with tackles from the roof, and place it on 
the gun over the trunnions; a lever lashed to its centre, and 
manned by three or four men, serves to keep it steady during the 
operation. 

By hooking a single 8-inch block to the overhead holts, and 
making fast the fall slightly above their centres of gravity, the main 
screws, having been passed up through the beam, ey be hoisted 
to the required height and nutted (with lock-nut also) to over- 
head boits, and on under side of beam. Pass the loop bolts under 
the trunnion studs, already screwed into the gun, and nut them to 
the box-beam; a plate of iron being interposed between the nuts 
and the upper surface of the beam. 

The loop bolts are tightened up ready for lifting the gun. 

A 30-ton jack is now applied under each end of the beam and 
worked up, the preponderance of the gun being counteracted, if 
necessary, by a shot placed in the muzzle. 

During the operation of raising the gun, the trunnions should 
be kept korisa and the beam be closely followed up with the 
spherical nuts on its underside. 

If, at starting, the trunnions be not exactly true with the over- 
head bolts, ease off the jacks, and the gun should adjust itself. 

The beam is thus raised as kigh as the roof will allow, when 
jacks and skidding are cleared away, and the gun left suspended. 

The carriage lavig been placed fairly under the gun, which 
will generally have to be done from the front, is hoisted till the 
trunnion holes are in contact with the trunnions; this may be 
effected as follows :— 

The front of the carriage is raised by means of two 16-feet 
light gyn tackles, the treble block of each tackle being chained up 
to the bon baits and the double block hooked into a front eye- 
bolt of the carriage ; the falls may be taken in, either by crabe, or 
by luff tackle runners made fast to their running ends. 

The rear of the carriage is raised with levers, what is got at 
each lift being kept by two luff tackles taking in the- slack of a 
4}-inch rope, arranged to pass over the neck of the cascable and 
under the rear transom of the carriage, as shown in Fig. 1. 
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When the carriage is high enough, the falls of the tackles are 
made fast, and the platform, which should previously have been 
mounted on the racers on the other side of the casemate, is 
traversed underneath; the tackles being now eased off, the 
carriage is lowered into position on the platform. 

The gun is lowered into the trunnion holes by means of the 
jacks, great care being taken to keep the trunnions horizontal, and 
that the spherical nuts are at all times nearly in contact with under 


side of the beam. 


The operation of dismounting is the exact converse of the 


foregoing. 


MOUNTING AND DISMOUNTING BY BOX BEAM 
(SUSPENDED FROM ROOF OF CASEMATE). 


Stores required. 


Name of Store. Size. 
Box-beam, complete .. as — 
Oordage, fathoms oe 44-inch 
Handspikes, common .. 7-foot 
Jacks, lifting, hydraulic, Tan- 
gye’s, with portable base .. } $0-tons 
14-feet 
Levers, wood .. oe 12, 
8 22 
Planks, wood, oak, moving { 10° x 12” x 3” 
guns .. ee ee 6 x12” x 3” 
Ropes, drag, heavy ; oe ý 7 
arge x 6" x 
Scotches, wood .. f modium oe] 9x5” x 4” 
* small 6” x 4” x 23” 
e OCS.» ee . —*— 
* Fi 6’ x 12” x 12” 
Skids, wood 4 ** 4! x12’ x12” 
Oak T aT x e 9” 
Gyn, 16-ft., com- f| 8ł-inch rope, 
plete { 15 fathoms 
Tackles 


viz., 1 double and 
1 single 8 inch 
Admiralty block 


2}-inch rope, 


Luff, tarred rope, 
10 fathoms 


For what 
purpose. 


No. re- 
quired. 


To —— 
rear of car- 
riage, with 
two luff 


2 
2 
1 
4 
4 
6 
6 
6 
6 
4 
8 
8 
2 


pa 


— 
> 


N.B.—Short lengths of }-inch chain (about 4 fathoms each) will be found useful 
when hoisting the carriage by tackle made fast to the box-beam. 
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NCLOSASET 


Raising the carriage of 38-ton gun up to the gun when suspended by box-beam from roof of casemate. 


WOLOFAST 
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Box-BEAM SUSPENDED FROM FRAME. 


In casemated works, where the height to crown of arch is 
12 feet, or in open works, when it is intended to make use of the 
box-beam for mounting or dismounting 35 and 38-ton guns, a 
frame of teak and iron is erected, from which the beam is sus- 
pended, instead of from the roof, as in the previously described 
case. The frame may be briefly described as consisting of two 
pairs of teak posts or uprights, about 9 feet 6 inches in length, 
and 10 inches by 10 inches in section, their feet standing in 
wrought-iron bases, and their heads fitted with wrought-iron caps. 
Stability is ensured by means of two cross-beams, also of teak, 
10 inches by 10 inches in ‘section, which are bolted into the 
wrought-iron caps at the head of the uprights, and further secured 
by diagonal stays. 

When in position, there is a height in the clear under the cross- 
beams of 9 feet 9 inches, and a clear interval between the uprights 
of 8 feet 7 inches. ; 

The entire weight of the gun and beam'is taken by the wrought- 
iron caps on the heads of the teak posts, the cross-beams being 
only used to steady and brace the uprights. 


Method of using the Apparatus. 


Each pair of posts may be fitted to their bases and caps in any 
convenient spot, and brought on rollers to the place where the gun 
is to be mounted. They may either be put together on the floor 
and afterwards be up-ended, or they may be erected at once in a 
standing position, as may be deemed most convenient. 

In putting the frame together the following points should be 
observed :— 

The two pairs of posts to be set exactly apposite to each other, 
with their bases on the same level, and at Ae distance of 8 feet 
7 inches apart, measuring from post to post. The bases to be laid 
quite horizontal, and the posts to be set plumb. 

If these directions be observed, there will be no difficulty in 
setting the cross beams in position, bolting them to the caps, and 

ing the diagonal braces. 
hen the gun which is to be mounted has been brought into 
sition, the framework should be accurately levelled and so ad- 
justed that it shall be exactly square with the axis of the gun, the 
gun being midway between the posts, and its trunnion axis central 
in the frame. 

The rest of the process of mounting is the same as with the 
box-beam slung to the roof, except that in an ordinary casemate 
the gun will be mounted in a central position, and not at any 
degree of right or left training. 

_in using this frame, it will probably be most convenient to 
hoist the box-beam and hang it on the main ecrews, already nutted 
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and lock-nutted to the caps, before the gun is brought into position; 
or the frame with the box-beam suspended in it may be brought, 
by means of drag ropes attached to the posts and small iron rollers 
under the bases, to the gun if it be already in position. 

If the lifting jacks are sufficiently powerful, their speed can be 
so adjusted that in raising or lowering the box-beam its ends can 
be kept level, and a scale on the outside of each pair of posts will 
facilitate this adjustment. 

Holes have been provided in the wrought-iron caps and bases, 
so that if at any time it may be found desirable to move each pair 
of posts in one piece, coach screws may be inserted into the posts 
to secure them in their sockets. 

The operation of dismounting is the reverse of that of mounting 
a gun. 


GEAR FOR MOUNTING AND DISMOUNTING HEAVY 
ORDNANCE IN LOW-ROOFED CASEMATES LESS 
THAN 9 FEET 6 INCHES IN HEIGHT. 

Stores required. 
No. 


Screws, 3-inch, with spherical nuts .. ae 8 
Shackles, 4-inch, washer-plate and bent-bolt .. 3 
Jacks, lifting, hydraulic, Tangye’s, with portable 


bases, 30-tons * ‘ia 
Skidding for base of jacks, as required. 


Description. 

In cases where the height from the floor of a casemate to the 
underside of the roof-beame is under 9 feet 6 inches, the box-beam 
apparatus cannot be used for 38-ton guns. 

Two such cases occur in the curve-fronted casemates with 
turn-tables at Sliema Point Battery, Malta. The arrangement 
proposed for use there is shown in drawing I. G. of F., No. 
31,168. 

Three sets of overhead bolts, carrying 4-inch washer plates, 
have been built into the roof of each casemate in the position 
shown in the drawing, and they will remain as fixtures there. 
Two of these are laid out to be over the trunnions, and the other 
over the cascable of a 38-ton gun when run in about 5 feet 9 inches 
from the right hand port of the casemate at 10 degrees “ trail 
right.” From each of these is hung a 3-inch screw with a 
spherical nut on the top of the overhead washer, and on each 
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screw is hung a shackle consisting of a 4-inch washer plate and a 
bent bolt nutted to it. Two of these shackles fit the trunnion 
studs of the gun, the other its caseable. The 3-inch screws are 
for following up and taking the weight of the gun, but not for 
lifting it. The lifting power is in two hydraulic jacks in steadying 
frames, to be used as hereafter described 


Method of using the Apparatus. 


Supposing the gun to have been brought into the casemate, 
and that it has been carefully adjusted so that its trunnion studs 
are under the overhead washers, the shackles should be put on the 
studs and the cascable, and the 3-inch screws one through the 
overhead washers and the washers of the shackles, and nutted to 
them. Especial care should be taken to pin the upper nuts to the 
main screws as shown in the drawing. en this adjustment has 
been —— and the gun is found to hang fairly with its 
trunnions level, the muzzle may be depressed until the cascable is 
raised a few inches (say about 4 inches), the lower nut on the 
«cascable screw being screwed up and carrying the shackle with it 
cas the cascable rises. Then place the timber beam shown in the 
drawing under the chase of the gun at its half-weight mark, and 
using two 20-ton jacks in ene frames, as described at 

p. 10-11, proceed to raise the gun. During this operation the 
— nuts on the trunnion screws must be continuously worked 
up 80 that the bent bolts of the shackles shall be kept close to the 
underside of the trunnion studs. The adjustment of these nuts 
should be also regulated with the view of keeping the trunnions 
horizontal as the gun rises. When a convenient amount of lift 
has been obtained, the muzzle may be again depressed and the 
lifting operation repeated, until the gun is brought to the position 
shown in the drawing, or to the height found necessary for 
mounting it in its carriage. 

If the gun be raised till it is close to the roof beams in the 
Sliema casematea, it is expected that there will be ample height 
to admit of the carriage being attached to the gun, and of the 
platform being traversed under them. 

For lowering the gun into its carriage in the operation of 
mounting, or for lowering it to the floor of the battery in the 
operation of dismounting, the reverse of the process above de- 
scribed will be adopted, that is to say, the lower nut on the 
cascable screw will be worked downwards, and the muzzle elevated 
to some convenient height. The jacks under the chase will then 
lower the gun, and the lower nuts on the trunnion screws, havi 
been previously released, will be worked downwards at su 
speed, corresponding with the speed of the jacks, as shall keep the 
bent bolts of the shackles all the time close under the trunnion 
studs. This operation may be repeated as often as may be 


necessary. 
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For the operation of lowering the gun, it may be found to be 
more convenient to place the jacks about 2 feet 6 inches from the 
muzzle, in order — may be clear of the platform. 

Care will be required to work the jacks so as to make the 
keep its normal direction while it is being raised or lowered, and 
also to keep its trunnion axis horizontal. 

Although two 20-ton jacks have been specified in the above 
description, it is probable that the pase could be ormed 
with one 30-ton jack, or with two of less power than the 20-ton 


HOISTING GEAR FOR LANDING GUNS AT SEA 
FORTS. 


Figs. 2, 3. 


The hoisting gear provided for landing and embarking 38-ton 
guns at sea forts consists of :— 

1. A pair of parallel cantilever beams overhanging the water 
at the entrance. 

2. A traveller, moveable along these beams by means of an 
endless racking chain, and carey ing two pairs of ulleys for a 
hoisting chain. This hoisting chain passes from the interior of 
the fort between the beams, and is carried round a compensating 
pulley at their outer ends. Two bights hang from the pulleys of 
the traveller, and a pair of single pulleys, attached to the hook by 
which the gun is slung, are hung in these bights, as in a “ foundry 
crane” (by adopting this “foundry crane” arrangement the gun 
may be run in and out without cosas Ket level). 

3. A capstan, worked by manual labour, standing on the roof 
of the fort, and capable of bang connected either with the 
hoisting or the racking chains. This capstan takes in or pays 
out the hoisting cbain, if the racking chain be held, thereby lifting 
or lowering the gun; or it pulls the racking chain in either 
direction, if the hoisting chain be held, thereby running the gun 
in or out. 

4. A cantilever staging at the entrance to receive the gun on 
a sleigh and rollers. 

The main beams are of wrought iron, and carry steel rails on 
their upper surfaces on which the traveller runs. They are 
connected together at their outer ends, and are secured at their 
inner ends by holding down bolts to the mazonry of the fort. 
The clear overhang of these beams varies at the different forts 
from 18 to 21 feet from the support to the centre of the hook, 
from 13 to 15 feet of this being over the water, and the in-and- 
get moversant of the traveller is 16 feet. The hoist is about 
28 feet. 

The traveller is formed of wrought iron, the wheels having 
steel tires, and the chain pulleys are suspended from the axles of 
the traveller wheels, so as to lie between the main beams, 
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The hoisting and racking chains are of 1g-inch short link crane 
chain, except in that part of the hoisting chain which passes 
through the capstan, where pitch chain is used. 

The capstan is manned by 40 men; the diameter over the 
arms, of which there are ten, being 26 feet. The capstan head 
can either be run loose, or can be thrown in gear, by suitable 
otutches, with two chain wheels, over which the two ends of the 
— chain pass, or with another, embraced by the racking 

ain. 

The principal toothed wheels are of steel, the framing is of 
cast iron. 

Provision against accidents to the hoisting gear is made by the 
use of a worm-wheel keyed on to one of the main shafts, and 
gearing into an endless screw, which is turned by a hand wheel. 
To allow the machinery to move, either for hoisting or lowering, 
this screw must be kept turning by an attendant at the same ` 
speed as that at which the worm-wheel into which it gears is 
turned by the working of the capstan. 

A similar arrangement is applied to the racking gear, and 
serves to hold the racking chain when not in gear with the 
capstan. The slack ends of the hoisting chain pass by hawse pipes 
to the lower floor of the fort, and are coiled away as the hoisting 
proceeds. 
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Section IL—Moving Guns. 
GENERAL OBSERVATIONS. 


The methods of transporting or movin s on land are 
confined to the following re = 


1. By railway trolly. 

2. By drug. 

3. By sling wagon and sling cart. 
4. By platform wagon. 

5. By travelling carriage. 

6. By sleigh. 

7. On rollers. 

8. By parbuckling. 

1. The weight for which a trolly is constructed will generally be 
found marked on it, and should not be exceeded. 

This method of transport, for any but a short distance, naturally 
commends itself as being the most expeditious and easy, especially 
for aa rar natures, but it is not * available. 

2. In transporting guns on drugs, the main point to be con- 
sidered is the state of the roads to be nmm when bad, the 
draught becomes so heavy that no harness will stand the strain it 
becomes necessary to exert, and the result of placing planks under 
the wheels is generally that the planks are expended, and but 
little done. The heavier the gun the more forcibly these 
remarks apply. 

It may be accepted as a rule that 7 tons is about the heaviest 
load that can be drawn by horses over good roads in a level country. 

3. The —— remarks apply also to transport by sling wagon 
or eling cart, When guns of 7 and 12 tons weight are slung from 
two sling wagons in the manner described at page 509, they may 
be drawn for short distances by manual labour, making use of 
large sgua of men or of capstans for the purpose. 

4. The platform wagon is only intended to carry 64 cwt., and 
with this load a team of 6 or 8 horses would probably be able to 
travel over any ordi ood road. 

5. Calls for no — remarks. 

6. When heavy guns are moved on sleighs, whether temporary 
or permanent, very large bearing surfaces may be obtained by 
keeping three or four rollers under the sleigh, so that with a 
properly constructed roadway of planks or skids, or a combination 
of the two, there is hardly any ground, level or sloping, over which 
a heavy gun may not be —* in this manner, though it is of 
course very slow compared with wheel transport. 

7. On rollers; this is only applicable for moving over very 
short distances. 

8. The same may be said of parbuckling. 
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Local circumstances, and the means available, can alone enable 
one to decide which of the foregoing methods it would be most 
advisable to adopt in any particular case. 

N.B.—When wheel transport is employed, traction engines may 
sometimes be used with advantage to take the place of horse 
draught or manual labour. 

ransporting axles may be used for 7-inch and 9-inch guns 
{without carriages) on their platforms in cases of emergency. 


§4-pr. R.M.L. Gun. 


The 64-pr. R.M.L. gun may be transported by land by the 

following means :— 

. By railway trolly. 

. By 5-ton gun drug. 

. By sling wagon or sling cart. 
. By plattorm wagon. 

. By sleigh. 

- On rollers. 

. By parbuckling. 

. On a travelling carriage. 

The gun may either be parbuckled up on to the trolly, or 
raised with a gyn and the trolly run under it. 

The same remarks apply in placing the gun on a 5-ton drug. 

Full instructions for slinging the gun will be found under 
“ Machines,” page 488. 

The 64-pr. is the heaviest gun that the a wagon is 
constructed to carry The different methods of placing it on the 
wagon will be found under “ Machines,” page 513. 

The method of constructing a temporary sleigh round the gun 
will be found described under “ Temporary Sleighs,” page 631. 

The method of moving the gun on rollers will be found 
described under “‘ Elementary,” page 461. 


ONTAa POND = 


80-pr. R.M.L. CONVERTED GUN. 


The 80-pr. R.M.L. gun may be transported by land by the 
following means :— 


1. By railway trolly. 
2. By 5-ton gun drug. 
3. By sling wagon. 

4. By sleigh. 

6. On rollers. 

6. By parbuckling. 


1. By trolly.—The same remarks apply as with 64-pr. 

2. By drug.—Ditto. 

3. By sling wagon.—Either the W. I. sling wagon intended for 
7 tons, or the wooden sling wagon (with W. I. ttings to carry 
6 tons) might be used ; for instructions, vide “‘ Machines,” page 502. 
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4. By sleigh.—The same remarks apply as with a 64-pr. 
5. On rollers.—Ditto. 
6. By parbuckling.—Ditto. 


7-IncH R.B.L. Guns or 72 AND 82 CWT. 


The same remarks apply as with the 80-pr. R.M.L. converted 
gun, with the following exceptions :— 

When transported by sling wagon, it is immaterial whether 
the wagon has fittings of wrought or cast iron, as with these guns 
either are sufficiently strong. 

They are very awkward guns to move on rollers, on account 
of the coils, and for the same reason it is constantly necessary 
when parbuckling to cut forward the muzzle in order to keep 
one coil on the breech skid, otherwise the skids arc soon destroyed. 
With the 82-cwt. gun it is best to keep the breech skid under the 
strengthening coil. 


7-InocH R.M.L. Gun oF 7 Tons. 


The 7-inch R.M.L. gun of 7 tons may be transported by land 
by the following means :— 
1. By railway trolly. 
2. By heavy gun drug for 25 tons. 
3. By W.I. sling wagon for 7 tons, or two wooden sling 
risa oe 
4. sleigh. 
5. On rollers. > 
6. By parbuckling. 

1. By trolly.—The same remarks apply as with 64-pr. 

2. By drug.—The same remarks apply as with 64-pr., but the 
heavy drug would have to be made use of, and the total weight 
would then be so great that, except over especially hard and level 
surfaces, it would be too great for horse draught. 

3. By sling wayon.—The W.I. sling wagon for 7 tons would 
have to be employed, unless the gun was slung from two wooden 
sling wagons, as described for 9-inch, page 509; as regards draught, 
vide remarks in transporting by drug, page 581. 

4. By sleigh—The same remarks apply as with 64-pr. 

5. On rollers—W.1. guns are awkward to move on rollers, 
except for very short distances, un account of the coils. 

6. By parbuckling.— Vide “ Elementary,” page 455. 


N.B.—Should occasion require it, heavy guns may be moved 
short distances to front or rear on rollers, applied one under the 
breech coil and the other under the short coil or chase, the muzzle 
roller being raised off the ground to a height sufficient to keep the 
axis of the gun horizontal, a steadying lever being either lashed 
across the trunnions or placed through the breeching loop, and 
wedged kp The gun is then moved with a tackle, rollers being 
readjusted as required. 
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9-1xnco R.M.L. Gun or 12 Tons. 


The 9-inch R.M L. gun of 12 tons may be transported by 
land by the following means :— 


1. By railway trolly. 

2. By heavy gun drug for 25 tons. 

3. By two sling wagons. 

4. By sleigh, temporary or permanent. 
5. On rollers. 

6. By parbuckling. 


1. By trolly—The gun may be parbuckled on and off the 
trolly in the manner described at page 459, Elementary, or raised 
with one 18-foot heavy or two 18-foot light gyns, and the trolly 
run underneath. 

2. By drug.—The gun may be parbuckled on to the drug, or 
raised with one 18-foot heavy or two 18-foot light gyns, and the 

run under it. With regard to the advisability, or otherwise, 
of transporting such heavy guns on drugs, sce General Observations, 
page 581. 

3. By two sling wagons.— Vide page 509, “ Machines.” A few 
sling wagons have been constructed to take 12-ton guns, but no 
more will be manufactured, and those in store will be retained for 
use in arsenals. 

4. By sleigh.—For instructions regarding the construction 
of temporary sleigh for 9-inch guns, see page 632. New pattern 
permanent sleighs have “ flush” transoms, and, consequently, guns 
may be readily parbuckled on and off them, as described for trolly. 
The O.P. sleigh has a hollowed out centre transom into which the 
gun descends with great force in parbuckling on to the sleigh, 
unless proper check tackle be made use of, and in parkuckling off 
it is a heavy pull to get the gun out of the hollow. The gun 
may be raised with one 18-foot heavy or two 18-foot light gyns, 
and the sleigh run under it. 

5. On rollers.—Same as 7-inch. 

6. By parbuckling.— Vide Elementary, page 457. 


10-1IncH R.M.L. Gun or 18 Tons. 


The 10-inch R.M.L. gun of 18 tons may be transported by 
land by the following means :— 
1. By railway trolly. 
2. By permanent sleigh.* 
3. By parbuckling. 


# Temporary sleighs are sometimes constructed for these guns, as described 
at page 634. 
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1. By trolly—The gun may be parbuckled on and off the troll 
in the manner described at page 459, Elementary, or be raised wit 
two 18-foot heavy gyns, and the sleigh run under it. 

2. By sleigh—Same remarks apply as with trolly. When par- 
buckling on or off a sleigh, with hollowed out centre transom, 
the special points noted in similar operations with 9-inch gun 
should be attended to. 

3. By parbuchling.— Vide “ Elementary,” page 457. 


1l-INcH AND 12-1IncH R.M.L. Guns or 25 Tons. 


The 11-inch and 12-inch R.M.L. guns of 25 tons may be 
transported by land by the following means :— 


1. By railway trolly. 
2. By permanent iat. 
3. By parbuckling. 


The same remarks apply as with the 10-inch R.M.L. gun, 
page 584. 


35 AND 38-TON GUNS. 
Transport on Land. 


There are three methods of conveying these guns from place to 
place, viz. :— 
1. By railway trolly. 
2. By permanent sleigh. 
3. By parbuckling. 


1. By Trolly.—Where trolly and tramway of sufficient strength 
are Araabia, it is best to use them, as the guns are easily par- 
buckled on and off the trolly (if not lowered on to it by sheers), 
and a great saving in time and labour is effected, especially when 
a traction engine is available to draw the load. 

If drawn by manual labour, from 60 to 100 men would probably 
be required. ‘The former number for the level and straight; the 
latter for sharp curves and inclines. The gun should be well 
scotched up, and its weight distributed by skidding, as far as 
j-ossible, over the trolly. Greasing the flanges of outer wheels 
and inner rails will facilitate the traction round curves. 

2. By Sleigh.—The O.P. heavy service sleigh, though only 
designed for guns of or under 25 tons, is capable of transporting 
guns of 35 and 38 tons, if the precaution be taken to distribute the 
weight over the sleigh. To effect this, the gun should be skidded 
go as to bear at chase and cascable, as well as at the breech coil. 

To avoid unduly straining the sleigh, four rollers at Jeast should 
e placed under it, viz., one taking, one leaving, and two interme- 

iate. 

The 7-foot or 8-foot 12-inch iron-bound oak rollers are the best 
for the purpose, when the gangway is wide enough; Dut when 
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space is restricted, the 6-foot 10-inch elm rollers will be found 
more convenient; one or two extra rollers may then be kept under 
the sleigh to relieve the pressure on them. 

Three methods of placing the gun on the sleigh present them- 
selves. 

The first, in which the gun can be lowered straight on to the 
sleigh by sheers, calls for no special remark. 

The second, to raise the gun high enough to enable the sleigh 
to be run under it, when the following plan may be adopted :— 

An 18-foot heavy gyn is placed over the cascable to raise the 
breech, and the muzzle is raised by a jack. 

As in these operations the gyn will be generally taxed to its 
extreme limit, greater care should be taken in the examination of 
the tackle than usual. 

In this operation, if the distance from the centre of gravity 
of the gun, which lies in the axis of the trunnions, to the supporting 
skid under the short coil, which acts as the fulcrum when raising 
the breech with the gyn, be made one-half the distance from the 
centre of gravity to the cascable, the gyn will have to support 
one-half the weight that the beam does, or, in the case of a 38-ton 

un :— 
s The gyn takes. . * .. 122 tons. 
The — ié F . 254 » 
Total * .. 38 tone. 


The ring and shackle on the button of the cascable form the 
best means of attachment for the gyn tackle. 

In raising the gun, the axis must not be allowed to get much 
out of the horizontal, and all usual precautions, as to following up 
with skidding and scotches, must be taken. 

As, when raising the muzzle with the jack, the skidding under 
the breech coil forms the fulcrum, or fixed point, the gyn tackle 
must be left free to allow the cascable to descend. 

The 38-ton gun is so long in front of the ocutre of gravity that 
the jack at the muzzle can never have a grenter lift than 13 tons, 
even when the breech skidding is placed at the cascable, which 
would not be necessary. 

The gun being raised high enough (which must depend on 
the thickness of the roadway and the diameter of the rollers 
which it is intended to make use of under the sleigh), a sound 
20 x15” x15” fir skid is placed under the short coil, close in 
front of the breech coil, and supported on each side of the gun 
by croas-built skidding, leaving a clear gangway of 6 feet 6 inches, 
which will admit of the sleigh being run under the gun on 6-foot 
= zelar, -10 inches in diameter, the breech being held suspended 

the gyn. 

Supposing the sleigh now run under the gun till its centre is 
under the axis of the trunnions, and its upper surface just clear of 
the under surface of the 20-foot skid (under the short coil), short 
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oak skidding must be built up to within about 3 inches of the 
` breech, which may then be lowered by means of the gyn tackle 

until it bears on the skids. Then scotch up and raise the muzzle 
with jack, remove long skid, and build up to within 4 or 5 inches 
-of the gun; lower by jack on to the skidding, scotch up, and 
remove jack. Then raise breech by gyn, lower breech skidding, 
lower the breech as before, and so on, lowering breech and muzzle 
alternately, until the lower surface of the breech coil just touches 
the sleigh. Then skid up with oak under the shackle-ring, and 

lace a 6' x 12” x 12” fir skid across the sleigh to receive the chase. 

y now lowering off until the gun takes its bearing, its weight will 
be pretty fairly distributed ; large scotches may be jammed in on 
-either side of the breech coil. 

Removing the gun from the sleigh is the converse of the 
foregoing. 

The object in employing 6-foot 10-inch rollers, instead of the 
8-foot 12-inch rollers, is to es the distance between the points 
of support of the cross beam. 

e sleigh can be easily made to travel from off the former on 
to the latter rollers by arranging these on a roadway at a 2-inch 
lower level, or practically at a 3-inch lower level, on account of the 
compressibility of the material of which the roadway is constructed. 

he third method is to roll or parbuckle the gun on to the 
i ue N.P.), in the same manner as described at page 459. 

e reason that these heavy guns are not rolled on to and off 
the O.P. heavy service sleighs is that the receiving transom of the 
sleigh is hollowed out, which renders the operation an undesirable 
one, unless skidding is interposed between the gun and the 


sleigh. 

Te is, as a rule, advisable to place the gun on the sleigh with 
its centre of gravity over the centre of the sleigh. With thesu 
heavy guns, a long 9-inch rope sling passed over the gun, under 
the trunnions, and away to the block used to move the mass, is a 
handy mode of attachment; a thimble being fitted to receive the 
hook of the block. 

The employment at Shoeburyness of the tramway turntables 
to slew the gun and sleigh into a new direction has been found 
very convenient. : s 

The application of levers or jacks to raise the weight of the sleigh 
is occasionally necessary when the rollers require readjustment. 

The roadway used under thẹ rollers may consist of fir skids, 
20’ x 15” x 15”, which answer very well. It is not necessary when 
using these heavy skids, on good gound, to break joint. 

J roadway of 3-inch oak planks, three in a row, evenly 
supported by fir planks, laid transverscly 2 feet apart, answers 
very well, and saves both labour and time. Local circumstances, 
however, must determine the exact nature of readway which it 
may be most desirable to employ. . 

A tackle, consisting of one double and one single 18-in. Both- 
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way blocks, rove with 6-in. fall, and the running end taken in by 
a crab capstan, or crab winch, will be found to afford ample power 
for hauling the gun and sleigh along the level; the “double” 
block being moveable. 

Should speed of motion be a desideratum, the rate of progres- 
sion may be doubled by employing a second crab capstan or winch 
to take in the fall from the other end (the “ standing ” end) as well. 

Tn rising inclines, the power must be regulated by the slope; 
nothing therefore can be laid down, but by making use of two 
tackles, each consisting of one treble and one double Bothway 
blocks, having their falls taken in by strong winches, a motive 

wer of about 25 tons may be exerted, which would, in all pro- 
ability, be found ample in any case that might arise ; the “ treble” 
in this instance being the moveable blocks. 

As the same principles regulate the mode of procedure in 
changing direction, whether by cutting the rollers, or by slewin 
with these, as with other sleighs, the subject need not be — 
on, except that larger curves must be taken; but in bringing a 

n ona sleigh into a casemate, where space is very — it 

_ Is often necessary to move the mass laterally to either one side or 

the other, especially when the gun has to be placed exactly in one 

position, as in the case before raising by the “ box-beam.” This 
may readily be effected as follows :— 

To cut the front part of the sleigh at c d, Figs. 1 and 2, square 
to the left, greased coins are jammed in under the side pieces 
of the sleigh, as shown in the diagrams, the weight having been 
lifted by jacks for the purpose. 

On easing down the jacks, the front of the sleigh will probabl 
be found to slide down the incline to the left of its own accord. 
Should it, however, not do so, a pull with a tackle, or shove with a 
jack, will start it. 

A check skid should be placed to prevent the sleigh slipping 
too far down the incline. 

The following plan has also been found convenient, used either 
by itself, or in connection with that last described. 

Jack up the end of the sleigh to be traversed, remove rollers, 
and place the beam a b, Fig. 1 and 3, as shown in diagram, at 
right angles to the side pieces of the sleigh, and apply a number 
of 4-in. sabicu shifting rollers underneath, for the beam to run on. 
The end of the sleigh can then be easily pulled towards either 
a or b by means of a tackle. The rollers if not ona hard surface 
should be supported by planks. 

A sleigh with a heavy gun on it can be easily — if one 
side sinks lower than the other, on the same principle as ee 
the trunnions of a gun, viz., by placing a 20’x15"x15” ski 
across the gun through a sling which is passed under and round 
the neigh and, attached to the upper trunnion; power being 
applied by means of a jack under the end of the skid, the latter 
acts as a lever. The ground should, if necessary, be loosened on 
the higher side. 
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Section III.—Moving, Mounting and Dismounting Gun 
' ~~ Carriages. 


WOODEN SLIDING CARRIAGES. 


Movine. 


Wooden sliding carriages may be moved by the following 
means, 
1. By drug or platform wagon. 
2. By transporting axle and dilly. 
3. On temporary sleigh. 
4, On long skids, using truck levers. 


1. By drug.—The carriage may be placed on a drug or plat- 
form wagon either in the same manner in which it is placed on its 
platform, or it may be lifted with a gyn, and the drug or wagon 
run under it. 

2. Transporting arle—For transporting wood sliding carriages 
short distances on good roads, a round iron axletree 3 inches in 
diameter, is passed through a hole for the purpose in the front block, 
upon this two wheels are placed, and the rear of the carriage 
limbered up to a dilly, the pintail of which passes through an 
ki in the rear block. 

he perch of the dilly is fitted with a cross handle for man 
draught, and a ring for a drag rope. 

3. Temporary sleigh.—Long skids (such as 14’ x 8” x 8” fir) 
are placed, one on each side, under the brackets, and outside the 


` guide blocks, the ends lashed together to keep them from opening 


out, and ground rollers applied under them. 
4. On long skids.—By placing long skids the same distance 
apart as the side pieces of the —— the carriage may be run 
ong them by applying the truck levers in the usual manner. By 
lifting one side of the carriage at a time, the long skids may be 
launched forward as required. 


MOUNTING AND DISMOUNTING. 


Mounting and dismounting.—In mounting and dismountin 
these carriages on or from their platforms, there are two methods o 
proceeding, viz. :— 

1. By long skids up or down the rear. 
2. By long skids up or down the side. 

1. By long skids up or down the rear.—This closely resembles the 
like operation with W. J. sliding carriage, described at page 593, 
but is less difficult from there being no buffer on the platform or 
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flange on. the carriage. The most suitable skids would be 
14’ x 8” x 8” or the 20’ x 9” x 9” fir skids. 

In mounting, the skids must be kept under the brackets of the 
carriage, until the rear guide block is in front of the rear stops, 
and the converse in dismounting. 

By long skids yp or down the side—Sometimes from want of 
paeo in rear, the carriage has to be mounted up the side of the 
platform. In this case, the long skids are applied under the front 
and rear blocks of the carriage, watered, and the carriage hauled 
on to the platform and lowered into position. 

From the slope of the platform, the carriage will, during the 
operation of hauling up, have a constant tendency to work off the 
long skids to the front; this may be checked by a few men 
exerting a steady strain in the contrary direction by means of a 
dragrope hooked into the eyebolt on the rear transom of the 
carriuge, or the front of the platform may' be skidded horizontal. 

N.B.—In casemates it is sometimes convenient to mount these 
carriages by means of a tackle suspended from the overhead bolts, 


WROUGHT-IRON SLIDING CARRIAGES. 
Movine. 


Wrought-iron sliding carriages may be moved by the following 
means :— 
1. By drug. 
2. On their platforms, using transporting axle and dilly. 
3. On temporary sleigh. 
4. On long skids, using iron pointed levers. 


1. By drug.—The ae may be placed on a drug, either 
in the came manner in which it is mounted on its platform, page 
593, or it may be lifted with a gyn and the drug run under it. 

2. Instructions will be found at page 598 concerning the trans- 
port of wrought-iron carriages on their platforms by means of 
transporting axle and dilly. 

3. In constructing a temporary sleigh for the carriage, it must 
be borne in mind that the buffer flange, or bracket, in front, under 
the middle of the breast of the carriage, projects, as a rule, ver 
nearly nine inches below the bottom plate, therefore, to enable this 
flange to clear the rollers, nine inches of skidding must be applied 
under each bracket, and outside the angle iron guide plates of the 


carriage. 

If Êr skids 20’ x 9’’ x 9’’ are made use of for the side pieces 
of the sleigh, the uited height is obtained at once, but 
should their length be: kely to occasion inconvenience, fir skids 
14’ x 8” x 8” may be used instead, with three inches of skid- 
— the carriage brackets on each side resting on the long 
skids. 
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The ends of the long skids are lashed to prevent their opening 
outwards, and ground rollers are placed underneath them, on which 
the sleigh travels. 

4. In a similar manner as described at 4, page 590. 

From the construction of the Mark II. or “ Scott” sliding 
carriage (for the 10-inch R.M.L. gun), with a well in the centre 
projecting 10 inches below the underneath surface of the carriage 
brackets, and a buffer bracket in front, projecting nearly 12 inches 
below that again, it would, patapa be more convenient to move 
them on a drug than on a sleigh, yet as a drug might not be 
available, or should the necessity arise for running such carriages 
into confined places in casemates, it is as well to indicate how a 
temporary sleigh might be constructed for iheir conveyance. 

A fir skid, A A, 14’ x 8” x 8”, is placed under each carriage 
bracket outside the well or box, having three inches of skidding, 
B B, interposed between the skids and the brackets on each side, 
Fig. 14. The ends of the long skids are lashed together to kee 
them from opening out, three 6-foot oak planks C are now rast 
underneath and across the long skids, one a little in front, oue a 
little in rear, and the third rat Ta the middle of the carriage. The 
two outer planks may be lashed for security to the skids above 
them; under the oak planks are placed the two fir skids 
14’ x 8” x 8”, D D, and secured by Tubig to the planks, and 
— the skids the 6-inch ground rollers, E, on which the sleigh 
travels. 


Bracket of carriage. 


3” flat piece. 
Fir skid, 14’ x 8” x 8”. 
6’ oak plank, 
Fir skid, 14’ x 8” x 8”, 


6” ground roller. 


Front elevation of “ Scott" carriage on temporary sleigh. 


Other skidding might be employed for constructing the sleigh. 
The foregoing detail is merely given as a guide as to what would 
usually prove the most convenient plan of proceeding. 


To Mount or Dismount a W.I. SLIDING CARRIAGE BY 
Lone SKIDS UP OR DOWN THE SIDE OF A PLATFORM. 


This operation has sometimes to be resorted to from want 
of space to mount or dismount the carriage up or down the rear, 
and may generally be effected as follows :— 
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Place an oak skid 5’ x 6” x 5” nnder each bracket of the 
carriage, outside the angle iron guide plates, and strongly lash 
the ends together to keep them from opening out. The object 
of these skids is to keep the angle iron guide plates of the 
a from contact with the long skids up which the carriage 
is hauled on to the platform. 

Form an incline with two long skids —— their upper ends 
resting on the side of the after part of the platform, and their 
lower ends bevel down on the ground, and at such a distance 
apart that they may take a bearing under the ends of the short 
oak skids, before referred to; lash and water long skids, and haul 
carriage, with tackles, up on to platform. 

The long skids may be so arranged as to revolve round the 
edge of the platform on which they rest (as the carriage passes 
beyond the point of support), and so to span the platform. 


To Dismount the Carriage 
Is the converse of the foregoing. 


To Dismount a W.I. SLIDING CARRIAGE FROM ITS PLATFORM 
DOWN THE REAR ON LONG SKIDS. 


Disconnect carriage from buffer, slide piston rod of buffer 
back into the cylinder, and replace nut. Remove clip plates. 

Run back to rear stops, scotch up front trucks, apply long 
levers to raise the rear of carriage till high enough to admit 
of a fir skid 20’x 9” x 9”, being launched, bevel up, under each 
bracket; the skids should be placed far enough forward for their 
ends to come in front of the centre of gravity of the carriage, so 
that when the levers are removed the carriage will rest fairly on 
the skids (vide Fig. 15). 


Fig. 15. 


n 4 
20x9x9 


FIR SKID 


PLATFORM 


To effect this two or more lifts may be taken with the levers, 
keeping what is got by skidding up under the rear of the 
carriage. If 14’ x 8” x 8” skids are used, it will be necessary to 
place a 3-inch plank under each, in the direction of its length, to 
enable the buffer bracket of the carriage to clear the buffer, when 
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moving the carriage to the rear. Now raise one side of the 
carriage, by applying a long lever under the front eyeholt, and 
a 7-foot handspike under the rear, and launch the skid so far 
to the front that when iron pointed levers are applied, the front 
truck of the carriage may be thrown into bearing on the upper 
surface of the skid; do the same on the other side, and the 
carriage will be ready for running to the rear. 

The skids dala be parallel, and at such a distance apart 
that their inner edges just clear the angle iron pob plates of the 
carriage; to keep them so, two 7-foot handspikes may be lashed 
under them, one close in rear of the platform, the other further 
back near their ends. 

Iron-pointed levers are applied and the carriage hauled to the 


‘rear; as it passes beyond the rear of the platform, the skids may 


be allowed to dip till their lower ends bear on the ground. As 
they dip, the iron-pointed levers “come up,” and are afterwards 
used to ease the carriage ques down to the ground. 

The carriage may, if desired, be paseed by this method straight 
from the platform on to a drug in rear. 

Should the fittings for the running back gear not have been 
removed from the rear of the platform, it will be necessary, to 
enable the flange of the carriage to clear them, to place planks 
across the platform underneath the long skids, which planks must 
be two or three deep, according to the height of the fittings to 
be cleared. 

The best way of effecting this is to raise the outer ends of the 
long skids, and place a plank under them across the platform, and 
as far under the carriage as possible, then bear down the ends of 
the skids, which will raise their front enda high enough for 
another plank to ke placed under them, about the breast of the 
carriage, then raise the rear, and insert another plank over the one 
first placed, and so on, until sufficient height has been obtained. 

Another method of getting the long skids in position under the 
carriage when ready for raising, is as follows ;— 

One side of the carriage is raised at a time, by applying a long 
lever under the front eyebolt, and a 7-foot bandepike under the 
rear eyebolt. At each lift, maa planking is inserted between 
the underneath surface of the bracket and the platform. In doing 
this care should be taken to apply the levere and handspikes as 
nearly horizontal as possible, using a fair amount of counter-lever, 
or the carriage will be slewed to a flank as soon as the guide plates 
clear the platform. 

When high enough, the long skids are launched under th 
carriage from the rear. 

The rest of the operation is the same as before described. 


To Mount the Carriage 


Is the exact converse of the foregoing. 
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To Dismount a Marx II. W. I. SLIDING Carriage (IO-IN. 
18-ton GUN), “Scotr” PATTERN, By Lone SKIDS DOWN 
THE REAR. 


lst Method. 


The peculiar construction of this carriage necessitates some 
modifications in the method of procedure in mounting and dis- 
mounting just described for W. I. carriages of the ordinary type. 
One advantage is, that with the platforms for carriages of this 
pattern, the fittings for the running back gear do not project 
above the rear transom. Still the shape of the carriage (vide 
page 592) requires that it should be raised to a height of at least 
23 inches before the buffer bracket will clear the rear of the plat- 
form in ——— and, as skidding the carriage up to this 
height above the platform, would result in instability, without a 
foundation of planks placed across the platform as a ground work, 
the following method has been devised to meet the difficulty. The 
carriage is disconnected from the buffer, the piston-rod slid back 
into the cylinder and the nut replaced on the rod. Clip plates 
are removed. 

Then raise carriage, one side at a time, as described in last 
case, and so skid up as to be able to place a ne of fir planks 
10’ x 17” x 3” across the platform, under the well of the carriage, 
one plank being close in rear of the buffer bracket, the other under 
the after pant of the well, also two more planks close in front and 
rear of these again. These four planks form the foundation on 
which the future skidding is built up. Continue raising carriage 
and building up under the brackets, till high enough to place a fir 
skid 6’ x 12” x 12”, with a 3-inch plank underneath, under each 
bracket ; the carriage is further raised till a fir skid 20’ x 9” x 9” 
can be launched from the rear under each bracket, the forward 
portions of the long skids resting on the 6-foot fir skids, and being 
supported further back on 4 x 12” x 12” skids resting on fir 
planks placed across the after part of the platform. 

The 4-foot fir skids last referred to should not overhang the 
rear of the platform; to avoid their doing so, it may be necessary 
ta shift the 6-foot skids a little to the front. The i is hauled 
to the rear and dismounted, as previously described in dismountin 
carriages of the ordinary type, and the same precautions as wit 
them may be taken to keep the long skids the proper distance 


apart. 
To Mount the Carriage 


Is the converse of the — 

Should the carriage have been brought in rear of the platform 
on the temporary siegh, previously desoribed, page 592, for this 
pattern carriage, it might be found convenient to haul it up on to 
the platform on long skids and ground rollers. 
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To Dismount oR Mount A “Scotr’s PATTERN” CARRIAGE. 
2nd Method. 


When an 18-ton gun is mounted on a low carriage of “ Scott’s 
Pattern,” it must be raised out of or lowered into the trunnion 
holes with the elevating arcs on. This may sometimes be effected 
by skidding up the gun under the short coil and lifting the 
breech with an 18-foot heavy gyn till high enough, but it not 
unfrequently happens that the arcs will jam when this is 
attempted, owing to the gun revolving round a centre other than 
that with which the arcs were struck (the axis of the trunnions) ; 
should any difficulty be experienced from this cause the following 
plan may be adopted for removing elevating gear. 

Run the gun back till the muzzle falls within the shield, 
remove clip plates, disconnect carriage from buffer, depress as 
much as possible, skid up on the bottom of the carriage under the 
breech, between the elevating arcs, raise the muzzle with jack 
until high enough to get a 4-inch piece in each trunnion hole 
under the trunnions, lower and remove jack, depress as far as 
possible and remove the pinion, worm, and friction wheels of the 
elevating gear; the arcs and patches will have to be left on until 
the breech has been still further raised. 

Now elevate, run up to front stops, skid up under chase on 
port sill, raise breech with an 18-foot heavy gyn, remove arcs and 
patches, run carriage back to rear stops, place skidding on and 
across platform to receive breech of the gun, lower on to it and 
scotch up. The gyn is now moved towards the rear of the plat- 
form for the purpose of raising the carriage, which may be slung 
with drag ropes; by placing the head of the gyn a little in rear 
of the centre of gravity of the carriage the latter is moved to the 
rear as it is lifted. 

A luff tackle on either side between the front eye bolts of the 
carriage and platform serves as a check to keep the buffer bracket 
of the — from swinging on to the buffer. The carriage 
may now be lowered to rest on planks placed across the platform 
to receive the well or box; the position of the gyn is shifted still 
further towards the rear of the platform, and the operation 
repeated until the carriage can be lowered clear of the platform 
or on to a drug. 

Replacing the carriage is the exact converse of the foregoing, 
but may be done by lifting the carriage in rear} of the platform, 
with the gyn or levers till high enough to run it to the front on 
skidding arranged as described at page 595. 

Should it be required to dismount the gun it may be moved 
to the rear on rollers as described at page 549, until the muzzle 
falls inside the shield, and then dismounted in the usual manner. 


597 PART VIII. 


Moving Traversing Platform. 
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WOODEN TRAVERSING PLATFORMS. 
Movine. 


Wooden Traversing Platforms for the 64 and 80-pr. R.M.L. 
and the 7-inch R.B.L. guns may be moved by the following 
means :— 

1. By transporting axle. 

2. By sling wagon: 

3. On temporary sleigh. 

4. Upside down on rollers. 


1. The same transporting axle and dilly described at page 590, 
serves for transporting wooden traversing platforms, the axletree 

ing through bands for the purpose, and the pintail of the 
lly entering the bent plate between the sides in rear. 

2. Wooden traversing platforms may be slung under a wooden 
sling wagon in the following manner. The wagon is run over the 
platform, shafts to the front, until the wagon windlass comes a 
short distance in rear of the centre of gravity. A 6-foot ground 
roller is placed across and under the platform immediately under the 
wagon windlass, the bights of the sling are passed under the ends 
of the roller, and the eyes secured in the usual way in rear of the 
wagon axletree bed: levers are worked, the platform raised as 
high as it will go and the front part of the platform Jashed up to 
the perch. In the absence of a ground roller, the eyes of the sling 
may * lashed together under the platform and levers worked as 
usual. 

With a dwarf traversing platform, the trucks and the rear 
block should be removed. Vide also 508. 


3. To Move A PLATFORM, OR PLATFORM AND CARRIAGE, 
STRAIGAT TO THE REAR, FROM UNDER A SUSPENDED GUN. 


This may be effected as follows :— 

The platform is raised off its racers, front and rear alternately, 
until high enough for two fir skids, 14° x 8” x 8”,to be placed un- 
derneath it, hetween the flanged feet of the trucks, resting on 
6-foot ground rollers, Sufficient short oak skidding is interposed 
between the upper surface of the skids and the platform to bring 
the underneath surface of the long ekids below the bottom of the 
trucks, which prevents their fouling the rollers as the platform is 
moved to the rear. 


Section IV. 
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4. TO TURN THE PLATFORM OVER. 


Make fast four heavy dragropes, two for hauling on, and two 
for check ropes, and man them. Then man handle the platform 
up on to its side, the hauling ropes assisting, and the check ropes 
preventing the platform from passing beyond the vertical: ease it 
gently down on to skidding placed to receive it; the check ropes 
holding well on. When upside down, it is moved with great ease 
on ground rollers. 


MOUNTING AND DISMOUNTING. 


The method of mounting and dismounting platforms on or 
from their racers is sufficiently indicated in the foregoing descrip- 
tions, and needs no further remarks. 


W.I. TRAVERSING PLATFORM. 
MoVING. 


W.I. Traversing platforms may be moved by the followmg 
means. 
1. By transporting axle. 
2. On temporary sleigh with or without their carriages. 
3. Upside down on rollers. 
There are four transporting axles for iron platforms, of the 
game section in the body, viz., 4 inches square, with cylindrical 
arms, but differing in length as follows :— 


Nature. 


ft. 
7” platform for double plate, or 7” and A 7 
single plate carriage 
9 — plate carriago.. s A 9} 
d > ej 8 8 
9 


10 » 
11” or 12” (of 25 tons) .. 


Each axle is fitted with a pair of drag washers and keys, with 
rope ties as linch pins, and a draught chain is attached to the 
centre of it by a socket band. 

The limber, or dilly, is fitted with a sweep plate in rear, and 
a pintail on the bolster, also with a keep chain and hook. 

The splinter bar has a pair of frame shafts for single or double 
draught, a swingletree being also supplied for the latter. 

A draught chain with a tongue and slip ring is attached tos 
boa on the rear of the dilly for connexion with the chain of the 

e. 
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The 7-inch and 9-inch axles are sufficiently strong to take the 
gun, without its carriage on the platform, but this method of 
a ees the gun should only be resorted to on an emergency. 

transport a platform, or platform with carriage on it, the 
axle is placed through the iron bands for the purpose and keyed 
up, the platform raised till high enough to put on- wheels. 

The platform is then limbered up, and keep and draught chains 
made fast; the position of the carriage on the platform should be 
such as to give a small amount of the weight on the dilly. 

With dwarf traversing platforms it is better to remove the 
rear trucks. 

When it is desired to use the transporting axle with platforms 
not fitted with bands for its reception, or with eye for limbering 
up, the following course may be pursued. 

The axle is secured by square lashings to the side pieces of the 
platform, and may be kept from moving to front or rear by fore 
and aft lashings passing from the front and rear transoms; two 
lashings in front and two in rear, applied close inside the side 
pieces of the platform, keep the axle square and in its place. 

The axle should be so placed that but a small amount of weight 
falls on the dilly. When the carriage is on the platform, the 
position of the centre of gravity of the latter may, to a certain 
extent, be regulated by altering the position of the carriage. 

To enable the platform to be limbered up, some such arrange- 
ment as the — may be made. 

Skids are securely lashed underneath or above the side pieces 
of the platform (as most convenient), in the direction of their 
length, the ends converging and projecting beyond the platform at 
the end intended to be used for limbering up: over and across the 

rojecting ends of these skids a short oak skid may be lashed. 
When limbered up the ends of the projecting skids rest on the 
shoulders of the bolster of the dilly and the cross skid lies just in 
front of the pintail. The dilly is secured by chain or rope to the 
latform, so that the draught does not fall on the cross skid in 
nt of the pintail. With some platforms it may be found more 
convenient to secure the fore and aft skids nearer to the medial 
line of the platform. 


To move A W.I. TRAVERSING PLATFORM ON A TEMPORARY 
SLEIGH. 


See description at page 601. 


To Move a W.I. PLATFORM, UPSIDE DOWN, ON ROLLERS. 


Turning the platform over is generally effected by gyn or 
overhead tackle in the following manner. 
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The head of the gyn is placed over the centre of gravity of the 
platform. Fig. 16. 

A chain strap or sling is applied as nearly as possible at the 
centre of gravity of the side piece of the platform next the cheeks 
of the gyn, at c; there should be sufficient slack or play in the 
chain strap to allow the hook of the lower block of the gyn tackle 
to slip round in it as the platform is turning over. 


Fig. 16. 


cCYG 


The centre of gravity will generally be situated a little in front of 
the head of the buffer, but it may be easily determined by experiment. 
It is a good plan to have some of the returns of the chain strap 
in front and some in rear of one of the diagonals or stays of the 
lattorm to guard — a slip. Selvagees are attached to the 
Front and rear eyebolts of the platform on the side opposite to the 
one to which the gyn tackle is secured, tackles are hooked into 
them, and their other blocks made fast to the gyn cheeks. 

Levers are worked, and as soon as the platform is suspended, the 
side A is hauled up towards B; the gyn tackle is then eased off and 
the platform lowered on to — placed to receive it. Fig. 16. 

The platform should be so skidded throughout the operation 
that its projections lie or move clear of the supports, otherwise the 
ekids will be injured, or damage done to the platform. Turnin 
over a platform in a casemate by means of a tackle hooked into 
the centre overhead bolt is precisely similar in principle. An iron 
crab, double purchase, may be employed to take in the fall of the 
hoisting tackle. When upside down, platforms are readily moved 
on two ground rollers. 

Instances may occur when it becomes necessary to turn over 
a platform without using a gyn or overhead tackle, but one of 
those methods should always, if possible, be employed. 
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Foot ropes, or tackles, should be made fast at each end of the 
platform, both in the direction A B, to act in raising, and in the 
direction A C, to act in lowering the platform. The side D is then 
raised with levers and skidded up as it rises, until high enough 
to be under the control of the hauling tackles D E; the check 
tackles D F are used to keep it in hand as it approaches the 
vertical, and for lowering on the other side. Fig. 17. 

In lowering, the side of the platform should be received on 
skidding as soon as possible, i.e. at the greatest height to which it 
can be built in a thoroughly stable manner, and the lowering 
completed with levers. 

The higher off the ground the standing blocks of the hauling 
and check tackles are made fast, the more will the platform be 
under control. Unless this operation be carried out with much 
care, the stays or fittings of the platform are liable to injury from 
coming in cuntact with the skidding. 


MOUNTING AND DisMOUNTING. 


The operations of mounting and dismounting W.I. traversing 
platforms on or from their racers, whether in open batteries or case- 
mates, if carried out independent of the gun, need but few remarks. 
The platform would probably be brought into the emplacement on 
a transporting axle and lowered into position on the racers, or 
would run into a casemate, upside down, on rollers, turned 
over by overhead tackle, and mounted. 

hen, however, it becomes necessary to remove a platform, 
or platform and carriage, from under a suspended gun, or the 
converse, it is usually effected by a temporary sleigh. 


To Dismount a W.I. PLATFORM FROM ITS RACERS AND 
REMOVE IT TO THE REAR ON TEMPORARY SLEIGH. 


In the case of a platform not: fitted with traversing gear the 
operation may be carried out as follows :— . 

The platform is raised off the racers and skidded to a height 
sufficient to allow two fir skids, 14’ x 8” x 8”, to be placed fore 
and aft underneath it, close inside the trucks, and resting on two 
or three ground rollers, 6’ x 6”. . 

Sufficient short skidding is interposed between the fir skida 
and the platform transoms to * the under surface of the 
former below the bottom of the trucks. 

(A. M.) 2Q 
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With dwarf traversing platforms, it is more convenient to 
place fir skids, 6’ x 12” x 12”, between the long skids and the 
platform, and to remove the trucks. 

In this way the platform travels stcnight to front or rear very 
well, but if much cutting of rollers or slewing be attempted the 
skidding is liable to become displaced. 

As a rule, however, the operation will have to be effected with 
a platform fitted with traversing gear. 

The case of an “ A ” pivot platform will first be considered. 

With 7-inch and 9-inch platforms, the following method has 
been found convenient :— 

A fir skid, 14’ x 8” x 8”, is placed close alongside each side 
piece of the platform on the outside, and resting on two or three 
ground rollers, 6’ x 6”, Fig 18. The platform, if casemate, is then 


Fig. 18. 


Rear elevation. 


raised till high enough to allow two or three 6-foot oak planks to 
be placed over the long skids and under the platform, close in front 
of the rear trucks, and one 6-foot oak plank to be placed in like 
manner close in rear of the front trucks. This will raise the plat- 
form high enough for the bottom of the trucks to clear the ground 
rollers. Short rollers may be used under each long skid if preferred. 

With dwarf traversing platforms for these natures, fir skids, 
(6’ x 12” x 12”) would ie used instead of the planks, and the 
rear trucks be removed, or additional skidding or planks placed 
over the fir skids to get extra height for the platform. 

The A pivot casemate platform of the 10-inch, 11-inch, and 
12-inch is always met with fitted. with traversing gear. 

To remove the gear is a work of time and labour, even for 
experienced artificers, and on sea fronts, where it may have been 
long exposed to the action of weather and salt spray those diffi- 
culties will be considerably aggravated, especially if it be attempted 
without turning over the platform. 

The greater width of these platforms, their fish-bellied form, 
and the obstructions offered by the traversing gear will, generally 
necessitate some other arrangement being rade for getting them 
to the rear, from under a gun, than that before described for the 
7-inch and 9-inch platforms, but if 10-foot planks are procurable, a 
temporary sleigh may be constructed for the platform as described 
for 7-inch and 9-inch; or possibly 6-foot planks be made use of 
under and across the platform in front, and 10-foot planks in rear. 

These platforms may also be moved by applying short rollers 
in close guocession under the curve of the sk-belty on either side. 
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The following has in some cases proved a handy method. 

Raise the platform till high enough to place two 6-foot oak 
planks, as in Fig. 19, on each side, under the pocen, one end of 
the planks bearing against the curve of the fish-belly, the other 
being supported by cross planks, or a combination of planks and 
short levers, or baulks; in short, any scantling that can be most 
conveniently placed across to afford support to the planks. 


Fig. 19. 


Under the planks, a a, are placed short rollers which run on 
a plank roadway to clear the racers. 

The position of the carriage on the platform should be such as 
to bring the centre of gravity of the system (carriage and platform) 
over the centre of the oak planks, a a. 

When once the platform is clear of the gun it may be turned 
over, and moved upside down on rollers, or removed by means of 
the —— e and dilly. 

Should there be room, a platform may be rowed to the rear, 
using two or more levers on each side. 


To Dismount PLATFORM—C or D Prvor. 


-With either of these pivots, so much of the space underneath 
the platform is occupied by the shafts, wheels, &c., of the tra- 
versing gear, that it becomes necessary to resort to one of the 
following methods :— 

Ist. To remove the traversing gear, and then construct a 
temporary sleigh by one of the methoils previously described. 

2nd. To dismount gun and carriage, remove them clear of the 
platform, then remove platform by means of the transporting axle, 
or else to turn it over with a gyn and run it to the rear on rollers, 

3rd. To construct a temporary sleigh for the removal of plat- 
form and carriage in the manner hereafter described. 

The first and second methods call for no special remarke, the 
mode of proceeding being sufficiently indicated in the descriptions 
previously given. 

If there are fittings on the curve of the fish-belly, they prevent 
the method already described of getting the platform to the rear 
from being carried out, and space may be wanting to admit of the 
platform being rowed to the rear with levers; a temporary sleigh 
may however be in some cases constructed in the following manner. 

By removing the handle of the clutch lever, or some small 
fittings, space can generally be found near the rear part of the 
platform to place the transporting axle underneath and across, 

A. M. 2Q2 
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so as to ride clear of the fittings. The platform being raised in 
rear, the wheels are put on the axle, and if necessary planks laid 
for them to run on, 

To support the front part of the platform, fir skids 14’ x 8” x 8’’ 
are laid close alongside the side pieces, on the outside, each skid 
being supported on three or four 5-inch sabicu shifting rollers ; the 
platform is then raised in front till high enough to admit of lo 
fir planks, levers, or any scantling of suitable length and strength 
being placed across, underneath the platform and over the long 
skids, at as many points of support as possible. The carriage is 
run back to the rear stops to throw the weight, as far as may be, on 
the transporting axle. The platform is then moved to the rear. 
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Section V.—Embarking and Disembarking Heavy Guns by 
Parbuckling. 


To EMBARK A 25-Ton Gun oN A FLusa Deoxep BARGE 
FROM A Quay OR PIER, BY PARBUCKLING. 


A — of sufficient beam, buoyancy, and strength, muet first 
be selected, and the deck be well strutted from below in the centre 
where the weight will rest. 

The places where the gun is to be embarked and afterwards 
landed should be carefully examined to see that there is sufficient 
water to allow of the barge, when loaded, being laid alongside. 

Should it not be poasible to obtain a barge of sufficient beam, 
size, and strength, the difficulty may be met by making use of 
two barges, side by side, spanned and secured by long stout beams 
or spars laid across both, and on which the required deck or 
superstructure is laid. 

The number and strength of the holdfasts for the check 
parbuckle ropes to be employed in embarking the gun will depend 
on the slope down which the ee has to travel on to the barge, 
and it should be borne in mind that, even if the gun is started 
with the embarking skids horizontal, yet, before the operation is 
completed, n downwards slope will result from the vessel settling 
under the weet All being in readiness, and proper holdfasts 
prepared, the barge must be securely moored alongside the place 
of embarkation at euch a diatance from the pier that when the 
shore ends of the 20 x15” x15” skids overlap the edge of the 
pier about 2 feet, their outer extremities may rest on the centre of 
the deck; by moving the barge closer in shore, the downward 
slope of the skids is made steeper, which may, in some cases, be 
objectionable. - 

The mooring should be such as to effectually prevent the barge 
from moving ahead, astern, out from, or in towards the shore. 

The parbuckle ekids should be fitted with 3-inch rope grum- 
mets at each end to enable them to be lashed. 

The gun is parbuckled to near the edge of the quay or pier 
on skidding of sufficient height to allow of its being rolled off on to 
the long skids, which are arranged with their outer ends resting 
on oak planks placed athwart ship, in the centre of the deck, and 
eh their inner ends overlapping the edge of the pier about 

eet. 

They should be securely lashed to the shore by ropes made 
fast to the rope grummets at cither end. i 

Sufficient thickness of oak planking is laid on the muzzle skid 
to keep the axis of the gun horizontal; it is very important to 
observe this, for if neglected, the breech coil will only bear on 
the inner edge of the breech skid next the trunnions, which 
would, necessarily, be overtaxed, as, in operations of this nature, 
the parbuckle skids cannot be supported at intermediate points. 
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The muzzle skid, with oak on top, is arranged under the centre 
of the short coil, and the two breech skids are placed close side by 
side, with the inner edge of the inner skid about six inches in rear 
of the trunnions. 

Short skids are placed in the centre of the deck to receive the 
gun, the upper surface of the breech skid about 18 inches above 
the deck. 

The gun may be rolled on to the long skids by means of a 
44-inch parbuckle rope attached to one trunnion, and be kept in 
hand during its descent by three 6-inch parbuckle ropes, applied 
as follows: f 

One breech parbuckle rope, close in rear of trunnions with 
standing end made fast at holdfast, running end coming off under 

n. 
One muzzle parbuckle rope, on the chase, close in front of the 
short coil, applied in the same manner. One standing parbuckle 
secured to one trunnion. The object of this rope is to aid in con- 
trolling the descent cf the gun, but chiefly, when hauled on, to 
enable the breech scotch to be cleared, after cutting forward the 
muzzle. 

Either iron crabs, double purchase, or tackles, may be employed 
for easing off the check parbuckle ropes; if the latter, and the slo 
is steep, each tackle may consist of one double and one treble 
12-inch Bothway block, rove with a half coil of 4-inch ro The 
treble or moveable blocks can be most conveniently made fast to the 
running ends of the parbuckle ropes with a hawser bend. The 
descent is commenced with all three tackles “chock-a-block,” 
the treble blocks being, if ible, about 40 feet back from the 
edge of the quay, which will obviate the necessity of having to 
shift the tackles during the operation; should, however, the 
holdfasts be of necessity so near the edge of the quay as not to 
render this practicable, one tackle only should be shifted at a 
time whilst the others hold on. Ifa round turn be taken with the 
running ends of the tackles round any convenient object, a few 
Nos. will be easily able to keep the weight well in hand. 

A light gyn tackle may be used for cutting forward the muzzle, 
the standing block being secured to the barge, and the moveable 
block to a fid in the bore. 

Great care should be taken in cutting forward the muzzle not 
to overdo it, as, although it is very easy to cut the muzzle forward 
down hill, it is difficult to bring it back again, and more especially 
so when, as in this case, it is awkward to get a lever to bear to aid 
in the operation. To guard against the muzzle being cut too far 
forward, the muzzle parbuckle rope should only be eased up a little, 
= ne id parbuckle somewhat less, and the breech parbuckle 

ess still. 

Then, with breech scotched up, the muzzle is cut forward until 
the slack of the parbuckle ropes is taken in, and the same repeated 
if desired. The upper oak plank under the short coil has ite upper 
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surface watered to lessen the friction. To clear the scotch under 
the breech a pull is taken on the tackle of the standing parbuckle 
and the scotch knocked out. 

When the gun is fairly in position in the centre of the barge, 
scotch up all over, cast off parbuckle ropes, and remove long skids. 

To secure the gun on the barge, it is well, especially if she 
has to be towed through a seaway, to drive an iron spike or 
two behind each scotch, and further to make fast a couple of 
tackles on each side, their single blocks attached to the gunwale, 
and their double blocks hooked into a strap hitched over the 
opposite trunnion. These means effectually guard against the gun 
shifting its position. 


DIsEMBARKING FROM A BARGE. 


This is the converse of the foregoing, but the muzzle skid 
should be further secured to the barge to pereo it from moving 
when the muzzle is cut forward, to facilitate which operation, 
greased iron plates or rails should be interposed between the’ oak 
planks and the short coil. 

Iron crabs, double purchase, may be advantageously em- 
ploved to take in the running ends of the parbuckle ropes (used 
without tackles), which, of course, lead off orer the gun, and a 
crab capstan for taking in the running end of tackle for cutting 
forward the muzzle. 

In disembarking a gun stowed below hatches it must first be 
jacked up, breech and muzzle alternately, fir skidding 6’ x 12” x 12” 
being carefully cross-built under it as it rises, until high enough 
to launch long skids 20’ x 15” x 15” across and underneath it, the 
deck being strutted underneath the points where the long skids 
reat; it is then parbuckled on to the shore. 

If the points of bearing for the parbuckle skids cannot be 
placed in the centre of the barge, arrangements should be made 
to prevent her heeling over excessively. 

If possible the lower ends of the parbuckle skids should rest 
on the centre of the long cross skids; in which case the latter 
should be placed in pairs, spanning the barge, one pair under the 
breech sil, the other under the short coil, and be supported in 
the middle. 
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SECTION VI.—Moving, Mounting, and Dismounting 
Mortars. 


To Mount or DismounT MORTARS ON THEIR BENS. 


Strength of detachment, 13-inch, 19 Nos; 10-inch and 8- 
inch, the mortar detachment. 


Stores required. 


The stores belonging to the mortar and the following :— 
Blocks of wood, about 44” x 44” x8” .. s» 2 
Dragropes, heavy ee oe ee o 2 
Handspikes * * we ss sæ 2 
Hammer .. ee * l 
Hemp waste, or a sand bag. 


To Moont THE 13-1ncH MORTAR. 


Raise the mortar on its muzzle. 
Heare. 
Run the bed up. 
Fix dragropes. 
Teave. 
Bring the mortar vertical. 
Heave. 
Place capsquares and coin. 


“ Raise the mortar on its muzzle.” —Nos. 10 and 11 make fast 
two dragropes to the trunnions; these are manned by all the Nos. 
above 5, on their own sides; 2, 3, 4, and 5, apply their handspikes 
under the trunnions, and No. 1 stands ready to push the coin 
under the breech as the mortar is raised. 

“ Heave.”—The mortar is brought on its muzzle. 

“ Run the bed up.”—The bed is run up until its front is within 
three inches of the mortar, and fair for the mortar to fall into it ; 
some hemp waste or an old sandbag is placed on the edge of the 
front transom to receive the mortar. 

“ Fix dragropes.’—Nos. 10 and 11 each make fast a dragrope 
to the rear running up bolts, bringing them under the rear horns 
between the cheeks of the bed, then passing them under and over 
the trunnions, twisting them together, passing the running ends 
to the rear; which are manned by all the Nos. above 5; 2 and 3 
apply their handspikes under the trunnions, resting the ends on 
the top of the bed close to the trunnion holes; these handspikes 
are double manned by 4 and 5. 

« Heave.”—The dragrope Nos. heave till the trunnions fall into 
tho trunnion holes; the handspike Nos. keeping the trunnions 
horizontal, the blocks of wood should be placed in the trunnion 
holes to prevent the ropes jamming. 
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“ Bring the mortar vertical.”—Nos. 2, 3, 4, and 5 place their 
handspikes in the bore; 10 and 11 make fast dragropes round the 
smal) ends of the handspikes, and pass them to the rear. Nos. 2 
and 3 take a purchase with handspikes over the cheeks of the bed, 
and 6 and 7 stand ready to scotch up as the mortar is raised. 

“ Heave.”—The mortar is brought vertical. 

“ Place capsquares and coins.”—The ‘capequares are put on by 
Nos. 2, 3, 4, and 5, and the coin replaced by 6 and 7. The mortar 
is then lowered on to the coin, and the dragropes and handspikes 
removed. 

N.B.—For mounting, the muzzle of the mortar, when vertical, 
should be on the same level as the bed. 


To Mount 8-INOH AND 10-1IncH MORTARS. 


This is performed in the same manner as described for the 
13-inch, except the two highest Nos. fix the dragropes. 


To DISMOUNT THE 13-INCH MORTAR. 


Bring the mortar vertical. 
Heave. 

Of capsquares. 

Place capsquares. 

Heave. 


Shift dragropes. 
Heave. 


“ Bring the mortar vertical.”—2, 3, 4, and 5 place their hand- 
spikes in the bore; 10 and 11 make fast dragropes to the small 
ends of the handspikes and pass them to the rear. All the Nos. 
man the dragropes. 

“ Heave.”—The mortar is brought vertical. 

“ Off capsquares.”—2, 3, 4, und 5 remove the capsquares, and 
6 and 7 the coin. 

“ Place capsquares.’—6 and 7 place the capsquares, upper 
surface upwards, one end of ench resting on the front transom close 
to the cheek, the other ends on a block of wood placed between 
the cheeks. 10 passes a — to the front, which is manned 
by the 6 lowest Nos., the other Nos. man the rear dragrope ready 
to ease off. 

‘* Heave.’—The mortar is lowered gently on to the capsquares, 
which should be protected by some hemp waste or an old sand 
bag, this should raise the trunnions clear of the trunnion holes. 

“ Shift the dragropes.”—The handspikcs are removed, and the 
dragropes made fast by10 and 11 to the trunnions. The whole of 
the Nos., except 1, 2, and 3, man the dragropes to the front. 

« Heave.” —The mortar is hauled over on to its muzzle. 


To Piace 10 AND 8-1ncH MORTARS AND THEIR BEDS ON 
TRENCH CARTS. 


Strength of detachment, the mortar detachment, 
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Moving, Mounting, and Dismounting Mortars. 
Stores required. 

The stores belonging to the mortar and the following :— 
Dragropes, heavy * T ee a os 
Handspikes z * T oe a 2 
Lashings, 24-inch, for 10-inch mortar .. æ. 4 

on 14-inch, for 8-inch mortar .. . 4 
Scotches .. * * 4 


A trench cart can carry a 10-inch mortar or its bed, or an 
8-inch mortar and its bed. 


To PLACE A 10-1ncH MORTAR ON A TRENCH CART. 


The mortar must be placed on its muzzle as before. 


Fiz guy ropes. 
Fiz holding on ropes. 


Heave. 
Scotch and lash the mortar. 


s Fix guy ropes.”—1 and 9 fix wae es to the breeching rin 
of the — and make a clove hitc eel the shafts a ut 8 
inches from their point. 

8 and 9 then run tle cart back close to the mortar and raise 
the shafts until their butt ends rest on the ground, and the wheels 
are off the ground. 

“s Fiz holding on ropes.”—8 and 9 fix a rope to each trunnion, 
and take two turns round the shafts and hold on. 

“ Heave.”—4 and 5 pass their handspikes under the trunnions, 
double manned by 2 and 3, and lift, all the other Nos. haulin 
down the shafts. As soon as the mortar is off the ground, 2 an 
3 place their handspikes in the bore to lift, and with 4 and 5 heave 
the mortar forward till it rests in the centre of the cart and over 
the axletree. 

* Scotch and lash the mortar.”—-2, 3, 4, and 5, place their 
handspikes on each side of the mortar, the points to the rear; 6 
and 7 scotch up. Nos. 2 and 3 then make fast lashings to the 
trunnions on the opposite side to that on which they stand, cross 
them over the top of the mortar, and take a turn round the butt 
end of the shaft and handspikes on their own sides, back again over 
the mortar and under the trunnions, over the mortar a third time, 
and round the butt ends of the shafts, frapping and making fast 
the whole of the returns in front of the muzzle. 

4 and 5 cross the other ropes, which are already fixed to the 
trunnions, and take three turns round the shafts and trunnions, 
then frap and make fast. 


To LOWER AN 8-INCH OR 10-INCH MORTAR FROM A 
TRENCH CART. 


This operation is the converse of the foregoing. 
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Section VI. 


To Prace a 10-1non Mortar BED ON A TRENCH CaRkT, 


Prepare to raise the bed on its end. 
Heave. 


Fiz guy ropes. 
Fiz holding on ropes. 
Heave. 
Lash the bed. 
“c Prepare to raise the bed on its end.”—6 and 7 fix drag- 


ropes to the rear running up bolts, and pass them under the rear 


horns, bringing them up inside between the cheeks, and stretch 
them to the front, where they are manned by all the Nos. except 
the first four; 2 and 8 apply their handepikes under the rear 
running-up bolts; 4 and 5 stand ready with theirs to take a 
purchase, as soon as they can, under the rear transom of the bed. 

“ Heave.”—T he Nos, haul until the bed is nearly on its breast, 
Nos. 1, 2, 3, and 9 move in to steady it; 4 and 5 at the same time 

—* their handepikes under, and in front of, the front running-up 
ts. 

“‘ Fix guy ropes.”—1 and 9 fix dragropes to the breeching rin 
of the —— make a half hitch * the shafts, nec te 
inches from their pointe; the cart is then run back, the shafts raised. 

“ Fiz holding-on ropes.” —8 and 9 fix the holding-on ropes to 
the rear running-up bolts, taking two turns round the shafts, and 
haul taut. 

“ Heave” —The same as already detailed for the mortar ; 2 and 
3 take a purchase with their handspikes under the breast transom 
to lift, as soon as they can; 4 and 5 place their handspikes over 
the spokes of the wheels and under the cart. 

2, 3, 4, and 5 then heave the bed on to the cart. 

“Lash the bed.” —2 and 3 secure the front of the bed and 4 and 
5 the rear, by each fixing a lashing to the running-up bolts, and 
taking two or three turns round the shafts and bolts, making the 
ropes cross from the bolts to the opposite shaft, frapping the 
returns together, and making fast with a reef knot. 


To Dismount A 10-1ncH Mortar BED FROM A TRENCH CART 
Is the converse of the above. 


To Drsmount A 10-1ncH MORTAR FROM A TRENCH CART ON 
TO 1Ts BED. 


The cart is placed in rear of the mortar bed, and at such a 
distance from it that when the shafts are raised the butt ends may 
rest on the upper surface of the cheeks of the mortar bed. Nos. 6 
and 7 scotch the wheels, 
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| Moving, Mounting, and Dismounting Mortars. 


The mortar having been unlashed, the guys made fast, and the 
shafts raised, the holding-on ropes are eased off, and the mortar 
allowed to slide down gently ; when ite muzzle has arrived about 
the rear of the cart, 2 and 3 place their handspikes in the bore, 
and lift up the muzzle, 8 and 9 ease off, causing the muzzle to clear 
the breast transom, and continue doing so until the trunnions are 
over the trunnion holes, but not lodged in them, 4 and 5 place the 
points of their handspikes in the trunnion holes, for the trunnions 
to rest on, after which 8 and 9 cast off the holding-on ropes, 4 and 
5 withdraw their handspikes, allowing the trunnions to fall into 
their places. 


To PLACE AN 8-INCH MORTAR AND 1T8 BED ON A TRENCH 
CART. 


The coin having been taken out and the mortar lowered on the 
bed, they are raised so as to rest on the breast of the bed and muzzle 
of the mortar, the operation of placing them on the cart is the same 
as already described for the 10-inch mortar bed. The coin is carried 
on the front of the cart between the cheeks of the bed, and secured 
by a lashing. 


To DISMOUNT AN 8-IıNCH MORTAR AND ITS BED FROM A TRENCH 


The mode of proceeding is the same as for a 10-inch mortar or 
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LIST OF STORES FOR MOUNTING, DISMOUNTING, 
AND MOVING, &c., GUNS OF 18 TO 38 TONS. 


TRANSPORTING BY TROLLY ON RAILs. 


List No. 1a. STORES REQUIRED. 


Name of Store. 


Grease, Fenner’s (in pot) lbs. 
Handspikes, common á 
Planks, — , moving guns, 


Ropes, Parbuckling, wi whito, 


6 x 12" x 3" 
6" 
1’ x 6" x 6" 
According to 
weight of gun. 


N.B.—1 winch or crab-capstan may be required. 


TRANSPORTING BY SPECIAL WROUGHT-IRON CARRIAGE ON 
Rats up Incuine (aT CuirF EnD). 


No. 1s. Stores REQUIRED. 


2 main chains 
2 at crabs, half- 


Blocks, snatch, iron .. { ae aia } j. 2 a top of in 


Carriages, wrought - iron, 


1 | For carrying 
guns. 


Special 
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TRANSPORTING BY SPECIAL WROUGHT-IRON CARRIAGE ON 
RalLs uP INCLINE (at CLIFF Enp)—continued. 
List No. 1s. BTORES REQUIRED. 


Name of Store. 


Chain, iron, 12ł - fathom 


Crabs, iron, double-pur- 2 at top of in- 


chase, for — ge cline. 
guns . ee For hauling in 
slack of chain. 
—— co te te te 
Mauls... .. ee } As required. 
Pickets . 


TRANSPORTING BY SLEIGH. 


List No. 2. STORES REQUIRED. 


Name of Store. Size. 


Admiralty, iron, } 18-inch 
5 bound, snatch me Check rope 
33 Both- {Sorbie m 3 and motive 
, ouble ..; G wer. 
m ways | treble * 
Capstans, crab, complete . aa oe For level. 
tarred 5 na } | 
spun, hemp lbs. f | * 
Cord- white, ge | 
age 3-strand, oil | 6-inch 
of 113 fathoms J | 
Crabs, iron, double-pur- 
chase, for hoisting }; 2 tons For inclines, 
heavy guns . | 
Drivers, pile, Swise, complete ss 
Handepil cs, s bydru * 7 · foot 
Jacks, liftin , hydraulic, 
Tangye's 8 RA 10 to 20 tons 
Lashings, 5 fathoms.. .. 23-inch 
Levers, wood .. .. « 14-feet 


Mauls, wood, f common .. we 
helved iron hooped A 
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TRANSPORTING BY SLEIGH—continued. 
List No. 2. Srorss REQUIRED. 


— — 


fir, whole..| 10 x 17"x3" 30 
Planks, = ak —— 10’ x17"x3" | 20 } For roadway. 
moving guns 4’ x12" x 3” 1 
8-t Holatests pers 
: eet 9 o! sunken hold- 
Posts, picket, garrison .. { 5-feet 12 for level fasts may be 
necessary. 
elm. si o 6 x 10" 8 | For placing 
Rollers, sleigh under 
wood gun. 
oak, iron-bound 8 x12" For travelling. 


Sopu, drag, heavy .. 
wood, rood, elm { with handle `. 


12" x 6" x 6" 
12” x 6" x 6” For following 


up incline. 


20’ x 15" x 15" 
6 x 12” x 12" 
4 x12" x 12" 

5’ x 6" x 5” 
g x 9" x 6" 
8’ x 6" x 3" 
3’ x 6" x 6" 
8’ x 3" x 3" 

‘ å According to 
Sleighs, transporting guns { weight — 
Slings, white, saci bale thimbles| 9-inch—16 fect 

rope, gun |without ,, 6-inch—12} feet 


Wedges, wood, oak .. 


a PH KH DAARARNAQIDS adaw 


18" x 12" x 24" 


same level. 


TRANSPORTING BY PARBUCKLING. 
List No. 3. Stores REQUIRED. 


J For what purpose. 


Admiralty, iron- 2 
S bound, snatch " 
ae Both- {double .. 1 i} For cutting 
— single 1 muzzle. 
B , sponge ) 1 
garrison oo AE he 
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TRANSPORTING BY PARBUCKLING— continued, 


List No. 3. STORES REQUIRED. 


Name of Store. Size. 3 
E 
Capan, — — * 2 
e, tar awser, — 
3- — fathoms ee } inch 56} 
Drivers, pile, Swiss, complete A 2 
Grease, Fenner’s (in pot) lbs. * 2 
yas te —— " à 7-feet 8 
Jacks, liftin raulic, y 
Tangye’s a ag } 10 to 20-tons | 1 As required. 
Lashings, f white rope ee 2}-inch 2 
5 fathoms | tarred — oe 23-inch G 
Levers, wood .. . 14-feet 3 
Mauls, wood, common . oe ve 2 
helred iron hooped en 4 
Planks, wood, fir, whole. . 1 a r : : xe E 
moving guns joak, half { 4! x12" x3" 2 
Plates, wrought-iron.. ..| 3’x 7”xł" 2 
r - 5-feet 
Posts, picket, garrison 8-fect Holidfasts. 
Rollers, wood, oak, iron For cutting |For 38-ton 
bound & x12” { muzzle guns only 


2 

9 

ee l 

ses {38 eavy.. 6 

Ropes — white 6" x 18 fathoms 2 

Scotches, wood, elm, mye 1’ x 6" x 6" 8 

Belvagees .. «. A 2 

20’ x 15" x15" G 

fr .. 6x 12"«12" 5 2 

A 7 4’x12"x12"; 2 

Skids, wood gx 9x 681 2 

oak .. 3’x 6"x 6" | 2 

3’x 6"x 8") 2 

Slings, with thimbles 9"x 3fet | 1 
white rope, 


gun without ,, 6" x12} feet : 2 


Wedges, wood, oak .. .. 18" x 12” x 24" 2 
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MOUNTING AND DismounTING IN Open BATTERY. 
List No. 4. STORES REQUIRED. 


Gyns, complete, with 
tackle, triangle, with 
levers, wood trucks 


} 18-feet, heavy 


— hydraulic, 10 to 20 tons 1 ee As required 
— wood, whole * r“ x17” x 3” 4 a movi 
, moving x 12” x 3” 4 ns an 
guns half 4’ x 12” x 3” 8 Slide, &e. 
Rollers, wood, sabicu.. .. 3’ x5" 6 n moving 
slide. 
Ropes, drag, heavy .. .. oe 6 
large ..| 1’ x6" x6" 20 
ae wood, l medium 9x5” x4" 20 
small ..| 6x4 x24” | 20 
Selvagees .. .. 1. oe ee 2 7 * 
Shackles, iron, lifting, or raising the | With 38-ton 
complete... ss + } ve id breech with a| gun only, 
gyn 
20 x 15" x 15” 3 
g fir 6 x 12”x 12” | 12 
oe ee oe oe 4 x 12” x 12” 4 
l'x 8’x 8” 2 
3 35 and 
ẽ 38-ton } 11}’x 15’ x20”| 1 
S guns 
+= | oak, bolted | 12-in. e 
@ | together for | and 


dismounting } 1l-in. $| 114’ x 10” x 20” 
R.M.L.guns | guns, 


25 tons 
10-inch 
guns ..| 10 x9” x 15” 1 
Slings, pimay bais thimbles| 9-in., 3 feet 1 | Round cascable 
rope, gun |without ,, 6-in., 12} feet 2 |Securing oak 


beam to slide 


Tackles, luff, tarred, 2}* 
rope—10 fathoms, with 
1 single and 1 double 
8-in. Admiralty blocks 


2 |Securing oak 
beam to slide 


MOUNTING AND DISMOUNTING IN “C” EMPLACEMENTS. 
List No. 5a. STORES REQUIRED. 


Name of Store. 


Gyns, complete, with 
tackle, triangle, with 
levers and wood trucks 

Jacks, lifting, jipen 10 to 20-tons 


e's 
Planks, wood, oak, movi 
heavy guns, half . ine | 6 x12” x8’ 


(aA. M.) 


18-fect, heavy 
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MOUNTING AND DISMOUNTING IN “C” EMPLACEMENTS—conid. 


List No. 5a. STORES REQUIRED. 
Name of Store. Size. si For what purpose.| Remarks 
Ropes, drag hea: oe aa oe 6 
Scotch Gy" e .| 1 x6’x6" 16 
—— f medium 9 x5’ xg 16 
e oe oe small . 6! x 4” x 24” 16 
Sel we ee eee * 2 
— iron, — * 1 | For raising the | With 38-tam 
complete . * breech with a| guns only. 
gyn 
6 x12”x12” | 10 | Supports. 
fir.. ee oe ee { 14’ x 8’ x 8” 1 For “fia” in G 
bore, wit 3 
plank under- 
neath, if 
E necessary. 
5 { 8’ xg’ x 6” 4 
—5 se ee ee g x 6” x 3” 2 
n 35 and 
bolted to- | 38-ton | )11}’ x 15” x 20” 1 
E gether for | guns 
dismount- 12” * 
ea ia [jy x10” x20”) 1 |f Under chase. 
peg 
10 10 x 9” x 15” 1 
guns 
Sli with thimbles| 9-in., 3 ft. 1 | Round cascable 
slings, J. : Securing oak 
white rope } without ,, 6-in., 12} ft. 2 bonm on slide 
Tackles, luff, tarred, 24-in. 
rope, 10 fathoms, with 2 1 feos oo oak 
ae beam to slide 


1 single and 1 double j 


8-inch Admiralty blocks 


N.B.—For the Stores required for moving by sleigh, or raorir the gan on 
to the — vide Stores detailed in Lists 2 and 8 


MOUNTING AND DisMOUNTING BY Box-BEAM IN “C” EMPLAGE- 
MENTS, OR IN CASEMATES WHERE THE HEIGHT OF THE CROWN 
OF THE ARCH IS ABOVE 12 FEET; SUCH aS HURST CASTLE. 


List No. 5B. STORES REQUIRED. 


Apparatus, wood frame (Col. Inglis’) .. No. 1. 


The Stores in List 7A will also be ‘required. 


on +e ee ee 
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MOUNTING AND DISMOUNTING IN CASEMATES. 


List No. 6a. STORES REQUIRED. 


Remarks. 


z 

Name of Store. | Size. | $3 For what purpose. 
È 
=- 


ined -inch 1 {Short sling .. 
Chain, iron, fathoms .. { ł-inch 12 |Lashing beam fos beam. 
to cascable .. 


Jacks, lifting, hydraulic, 
Tangye’s, with portable fro to 20-tons . According to 
Daso.. co oc ce oe weight of 
gun. 

Levers, wood .. .. e 14-feet 2 

Planks, wood, oak, moving 6’ x 12” x 3” 6 

guns, half .. .. 4! x12” x3” 4 

Ropes, drag, heavy .. .. T 6 

Selyagees .. se so e — 2 

fir { 8 x12" « 12" 22 

>. * ef ** 4’ x 12” x12” 16 

3 3’ x 9” x 6” 4 

È bed “Ae a 3’ x 6” x 6” 2 

g’ x 6” x oF 4 


E 35 and 
n bolted to- | 38-ton! } 11} x 15” x 20” 
= + gether for | guns | 
dismount- | 11” & 
ing hea 12” | 
R. M. E guns 
guns 25 tons 


p 


10 x 9” x15” 


Slings, white rope, ar, 3 6 in., 12} ft. 
Tackles, gun, white, 3-in. 
rope, 16 fathoms, with 1 
double and 1 treble 


9-inch Admiralty blocks 


N.B.—When the breech is lowered by means of tackle, the following additional 
stores will be required :— 


Crabs, iron, double-pur- 
chase, for hoisting heavy 


Lashings, 5 fathoms .. .. 


2-tons To raise breech, 


2}-inch 


To secure crab. 


Tackles, gyn .. «s 18-feet, heavy To raise breech, 


(A. M.) 2 R2 


Dig wv Google 
Cc 
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MOUNTING AND DISMOUNTING GUNS UP TO 25 TONS IN CASE- 
MATES 12 FEET AND UNDER, WHEN SPECIAL TACKLE IS USED 
AS PROPOSED BY CAPTAIN A. G. YEATMAN-Biaes, R.A.* 


List No. 6n. Srores REQUIRED. 
| ge | 
Name of Store. | Size. ss | For what purpose Remarks. 
g 
£ | | 
. | | 
with 1 for crown 
special 18-in., Mark III.| 2 | Breech .. of arch. 
shackle | | 1 forcascable. 
with `) 
treble special 1f 
Blocks, shackle | beta oe 
wood, toswivel >| 12-in., Mark IT. 4 | Muzzle .. 6 : 
Both. - with ’ | | 2 for muzzle 
way’s special | — 
shackle J 
aingie ss ~se 12-inch | 1 | Runner tackle, 
} for breech. 
Cordage, white, (15 fathoms G 1 | Breech tackle. 
hawser, 3- 12 fathoms | : 
strand, for (2 to a set) — f ; —— —*— 
falls of tackles 56 fathoms l ar 
Crabs, iron, double pur- af l {2 
chase, for hoisting heavy 2-tons | 2 ee oe 
PUNK. taas, bee, : 1 for breech |'5 
Jacks, hydraulic, Tangye's, | | | l 
to lift 20 tons.. .. |f 
Sashings -ss ss darus 24-inch 6 | Securing crabs. 
pes, raske 6 » 1 > 
Ropes, gasket .. .. { | — Ji Stoppering falls 
Shackles, iron, for wire 
sling (2 to a set) é 2 
Skids, wood, oak.. .. .. 3’ x 9 x G6” 6 
Slings, rire rope it} - * 
aeie. * — YRI x3" 1 | For chase. 


* A descripton of the use of this tackle is given in Manual of Artillery Exercises, 
— edition. 
-B.—Holdfasts will probably be required to secure the breech crab; the riug- 
bolts in casemates will probably be sufficient for muzzle crab. 


MOUNTING AND DisMoUNTING BY BOX-BEAM (SUSPENDED FROM 
l Roor oF CASEMATE); sucH as Serr Bank FORT. 
List No. 7a. STORES REQUIRED. 


Bolts, bent, iron, wrought, 
= two spherical nuts, 


Box-beam, complete we Sig 
Cordage, fathoms .. .. 


} 3’ =x 2” 


4}-inch 


Or one 4}-in. 
parbuckling 
rope. 


6 —— 
0 
with two luf 
tackles 


Handspikes, common .. 


7 fect 
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YUNTING BY BOX-BEAM (SUSPENDED FROM 
' CASEMATE)—continued. 


RES REQUIRED. 


- 


| 
| For what purpose. | Remarks, 
| 


È 
ba 


Z 
, These jacks are 
* quired with 
m guns, 
\ * g 
\ È 
RE 
YN 
. Da o 5 
DN and 
* Acrevs. 
— ` ő 
= 6 
e 
& | For connecting 
= 2 { | beam to roof. 
- 3 
O x12” x12” 8 


4’ x 12” x 12” 8 
col ~-8 x OY x 9 12 | 
ulic Y x 2 x 1 83” o J | For steadying 


jack. 
,3-inch rope, 
„homs, with 1 
ble and 1 treble ce ce oe 2 |For raising 
¥-inch Admiralty | front of car- 


Block = 0 oe oe riage. 
á t luff, tarred, 2}-in. rope, 
10 fathoms, with 1 


double and 1 single 2 
! 8-inch ‘Admiralty 
eli ee 


nut of main 
screw. 


For bottom 
Tommies, steel .. acl ce.) ca: ve 2 


N.B.—Short lengths of 4-inch chain (about 4 fathoms each) will be found useful 
when hoisting the carriage by tackle made fast to the box-beam. 
Only 38-ton guns are fitted with studs to the trunnions, for the loops of the box- 


MOUNTING AND DismMounTING HEAVY ORDNANCE IN Low-RooFED 
CASEMATES LESS THAN 9 FEET 6 INCHES IN HEIGHT. 


List No. 73. Srorzs REQUIRED. 
No. 
Screws, 8-inch, with spherical nuts.. ee ee ae " 8 
Shackles, 4-inch, washer- and bent-bolt cè s% sä 3 
Jacks, lifting, hydraulic, o's, with portable base, 30-tons.. 3 


For bringing the gun into position, vide Lists 2 and 3, as required. 
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Heavy SHEERS. 
List No. 8. STORES REQUIRED. 
For raising Guns of 
Naame of Store. Remarks. 
Axes, pick, helved .. es s «+ « 4 4 
2l-inoh 4 .. | For altering lead of main 
— and guy runner 
s. 
Admiralty, iron- j| 18 ,„ 2 4 {For derrick and altering 
bound, snatch lead. 
Blocks, 18 » oe 2 Foe aiia tackle at foot 
wood or sheers. 
15 ,, oe 2 | Back guy of derrick. 
21 , 8 e+ | 4for main tackles, 4 for 
Bothway’s treble ys* 
18 ,„ ee 8 | 4 for main tackles, 4 for 
c l 2 — a rward fi 
a tans, crab, com tO re se eo oe oe or i ory ‘eet 
* of sheers when raised. 
with shackle and bolt (14-inch 2 .> | For holdfasts for stand- 
and special thimble ing blocks of guys. 
Chains, | for the bight, large 
iron, enough to take the 
short hook of a 21-inch 
link, block... oe ee 1 ” 2 oe For leading blocks at 
12 holdfasta. 
fthms. | with shackle and bolt 1 ,, ee 2 | For holdfasts. 
with 5-in. rings at ends 14 ,, ee 2 ‘or holdfasts. , 
S 5 Pei * h 4 ++ _{ Forboldfasta, as required. 
hawser, 8 - strand, oof 12 lashings of 5 fathoms 
trna 24-inch, fathoms * each, 
yarn, spun, hemp, Ibs. 6 ; 
or white,1}-inch fms.| 80 80 | a 
j main tackles. 
Cor 7-ineh 452 oe { 2 coils for guys.* 
dago 6 „ | .. | 458 | Ditto ditta 
6 y 113 * Back guy of derrick. 
4i» ee 113 a ae st of derrick. 
white, hawser, 45 os 35¢ hing. 
S-strand, fathoms {4 ,, 169 169 aise guys of derrick. 
3» oe 24 |2 lashings for snatch 
blocks at foot of sheers. 
$ x es 6 | Lashing leading blocks to 
foot of derrick. 
2 ,, aâ 9 | Head lashing of derrick. 
2, iè 8 |2 pieces of 4 fathoms 


each, for lashing blocks 
of tackles to derricks. 


3 for main 
a af —— ae ag 
Geshe, 20m, doublo purchase, for : tor guys guns: 
oisting heavy guns or main 
—— i Ewe af tackles } 18-tor 
2 for guys see 


es oa aeia, complete.. ss es 8 8 
Grease, lubricating, mineral .. .. Iba 6 6 


a rigged with two back guys provision must be made accordingly. 
+ 14. t required for sheers it have the head fitted with iron belt wire guys, 
and hooks and chain for attaching main tackle. 


~ 
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HEAVY SHEERS—continued. 
- List No. 8 Stones REQUIRED. 


Name of Store. Remarks. 
Mauls, wood, helved {Common it + } For driving pickets. 
For placing under coils 
Planks, wood, moving guns, whole, of ropeand for hold taste. 
oak For placing under shoes 
— or foet of sheers. 
Posts, picket, garrison f — For holdfasts. 
i ' 5 » a Holdfasts for foot tackles 
a of derrick. 
i ee ee For crabs. 
24-in., tarred 5fms.| 12 Lashing pickets, &. 
lashings .. 8 , white l0 ,, 8 > blocks on der- 
x ts » Wy} 2 For | — lower blocks 
8 of main tackles to spars. 
drag, Sai wi sa ew we 6 General purposes. 
7-inch (in 30-feet 6 
— 
wire, guy 4 5b-inch, fitted with For guys. 
—— aa oe 


Rollers, wood, els, 6 fa" Se wan aa 


Shovels, universal, helved * * 


— be 6 feet x 12 inches square 
oak, 14 feet x 12 inches square . 
9-inch, 16 feet, with thimbles 

— 


For moving spars and 
crab winches. 
General purposes, 


. | Skidding spars, &c. 
For heavy holdfasts. 
Two for guy straps, two 
> for main tackles. 

or capstans. 
For foot e tation 4 
One for head of derrick, 


> wSakh o 


w. 


Ape, gU le . 12 p 6. ad 


Š two for foot tackles. 
feet of sheers ‘or sheers. 
Stapa or shoes, wood, for 1 et of derrick For derrick. 


, white 8-inch rope, 16 

—— 1 double ea 1 

treble 9-inch amid 
blocks.. .. 


Por foot tackles of der- 
rick. 


5-inch rope, "18 fathoms For foot tackles and 
moving feet of sheers. 
Tackles + gyn For e tackles of der- 
34 16 , 
” For foot tackles of sheers. 


luff, tarred, 24-inch ro 
fathoms, with 1 double e 
1 single 8-inch — 


4 { Runners for derrick guys, 
&e. 


* If steel wire guys are supplied, the size will be m 

+ Short (Service) oak skidding, such as 6’ x9” x3’, &e., &o., as required. 
~---$ Not required for sheers which have thé head —* -with iron bolt wire guys, 
and hooks and chain for attaching main tackles. 
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HEAVY SHEERS—continued. 
List No. 8. Stores REQUIRED. 


T 
|For raising Guns of 


Name of Store. Remarks. 
35 and 18 to 
38 tons. | 25 tons. 


4 *For use with guy straps 


Thimbles, round, to take hook of 18-inch 
blocks .. * 


J | (9) and mam ‘tackles. 
70 feet ——— ins. 2 .. | Sheer legs fitted with 
head bolt and chains 
Timber, sheers . for muin tackles. 
and derricks 60 fect mean diameter, } . 2 . Sheer legs. 
4 20 inches 


spars for 50feet, about 15 inches 1 


40 feet, 10 inches "i } For derricks. 


30 feet, 10 inches .. 1 


For securing across feet 
of sheers when moving 
them to the front. 

Shackles, heavy.. «se os oe oo oo ae 4 | Capable of taking 19 

blocks at holdfasts. 


* Not required for sheers which have the head fitted with iron bolt wire guys, 
and hooks and chain for attaching main tackles. 


N.B.—The Stores required for the holdfasts must in a great measure depend on 
local circumstances. 

Should it be required to heel sheers, when — 18 to 38-ton guns, at an angle 

than 15° from the —— they should be rigged with two guys on 

the side which has to take the weight at extreme heel. 

This detail only makes provision for one back and one fore guy, and if two are 
required, demands should be framed accordingly. 

Gear for landing —— ordnance in iron forte at Spi ithead and Breakwator Fort, 
&c., is special, and supplied where required. No ata Stores will be required, 
except for removing the guns when landed, for which see List 2. 


GEAR FOR MOUNTING AND DisMOUNTING 38-TON GUNS IN SMALL 
PORT CARRIAGES AT PLYMOUTH BREAKWATER FORT AND 
Fort CUNNINGHAM, BERMUDA. 


List No, 9. STORES REQUIRED. 


Name of Store. 


For suspend- 
Bars, wrought- (2 cupped and 1 10x9% x5” | 1 ing toed 
iron, with 2| coned holes 
plain holes, 


edges rounded, 
and 


screw bolts. 
| For suspend- 


4 cupped and ing the bent 


if 
pag hee }e 8” x 8” x 5” j! bolt that 


passes round 
cascable. 
For fitting in- 
side the bent 
bolt on top 
of cascable. 


Blocks, teak ., * oo] La ell" x6? 1 


CC ——— — — — —ñ — — —s —⸗ — —— — 
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List of Stores. 


GEAR FOR MOUNTING AND DISMOUNTING 38-TON GUNS IN SMALL 
Port CARRIAGES AT PLYMOUTH BREAKWATER FORT AND 
Fort CUNNINGHAM, BERMUDA—continued. 


List No. 9. STORES REQUIRED, 


Name of Store. 


For what purpose. | Remarks. 


For connecting 
top bar to 
rear loop bolt 
in roof of 
casemate. 


i 2 i To fit d 
(with 2 spherical nuts 2! 5" x 2” it | aa mathe 


. è ‘ For connectin 
straight, with 2 spherical } 5 8" x2” 2 l 6 
| 


with 4 hexagonal } , ” 
nuts ee ee Vag x2 1 


Bolts 


upper and 
nuts and 1 pin .. nar bars. 


For steadyi 
the ——— 
jacks. 


Frames, wrought-iron .. wl Sasar 6" 2 


ing between 
the roof bolt 
and the bent 
bolt. 


” 3 "x xy” 
Pads, brass) o ~. ee a 


GEAR FOR LANDING HEAVY ORDNANCE IN IRON-CLAD FORTS 
(SUCH AS AT SPITHEAD AND PLYMOUTH BREAKWATER). 


List No. 10. 


This gear is special and supplied where required. 
No other stores will be required, except for removing the 
guns when landed, for which see List No. 2. 


GEAR FoR LANDING CARRIAGES, PLATFORMS, &C., AT SEA FORTS. 


List No. 11. 

This gear is special and supplied where required. 

The only stores required with it are one or two sets of heavy 
tackle, 18-in. blocks, 6-in. fall. 
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PART IX—GUN SLEIGHS. 


GENERAL OBSERVATIONS. 


In carrying out the arming of fortresses with heavy guas, a 
great deal of most important work is done by employing gum 
sleighs, by means of which s of the heaviest calibre are con- 
veyed up and down steep ‘oe. through sallyports, across dsaw- 
bridges, into casemates, and confined situations, where it would be 
difficult to effect their transport by other means. 

This being the case, the fullest information has, in the followmg 
pages, been afforded on the subject. 

Temporary sleighs have not, as a rule, been constructed for 
heavier guns than the 9-in. of 12 tons, but there is no reason why 
the heavier natures should not be transported by this means, pro- 
vided some oak skids for side pieces and transoms can be procured, 
in proof of which an example may be cited where a number of 
18-ton guns had to be conveyed over considerable distances, and 
broken and hilly ground. No permanent sleigh was available, 
but three oak skids 14' x 9” x 9” were procured; two were used 


z are issued for moving heavy 
guns up to 38 tons. They aze made of African oak, and have the 


18 feet lon 5 feet broad, and weigh about 3 tons. 
The O. P-e 1 — 


the upper surface of the side pieces, guns can be readily relled on 
and off the sleigh, as described at page 459. The side pieoes are 
15 inches deep. It will take guus up to 38 tons. 

Tron-bound rollers of African oak, 7 or 8 feet long, and 12 imehes 
in diameter, are issued for use with these sleighs. 

Heavy guns have often to be placed in positions where wheel 
transportcannot be employed for their conveyance, either on account 
of the great weight of the gun, the difficulties of the road, or the 
confined space in which the work haa to be carried out; under 
these circumstances they are generally moved on a sleigh, which 
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is not only more rapid, but is lees laborious and destructive to 

material than ai ie a and enables the gun to be taken through: 
narrow passages and placed in any desired position with facility. 

No rules can be given as to the kind of roadway that should’ 

be laid down for a sleigh, as it entirely ds on weight to 

be moved, and the nature of the to be traversed; bus 

lanks or skids, or a combimation of the twe, will generally be- 


When it is required to make a gradual change of direction, it 
may be effected by altering the pe of the rollers. The lead-- 
ing roller should be “cut” round till it lies at right angles to the 
desired line of direction, and the rear roller the reverse way. 

With comparatively light guns, rollers may be “cut” by 
striking their ends with mauls; the further they are from the 
centre of gravity, the easier it is to move them, and vice versd.. 
With very heavy guns it will be generally n , to enable 
rollers to be re-adjusted, to raise one end of the sleigh with jacks 
or levers. 

If done by jacks, care should be taken to work them up and 
ease them down simultaneously, so as to avoid straining the sleigh : 
if by levers, they should, for the same reason, be borne down and 
eased up at the same time. 

Should it be necessary to turn equare to a flank, it can be easily 
effected by slewing on a centre roller. 

The sleigh being balanced on the centre, the end rollers are re- 
moved, and replaced by skids or planks of rather less height, so as 
not to bear against the sleigh but to prevent its dipping at either 
end. The sleigh is slewed by tackles applied in opposite directions. 
at its extremities. Ifthe centre roller comes round with it, so much 
the better, if not it must be readjusted when necessary. 

With the heavier natures of guns, it is a good plan to divide 
the side pieces of the sleigh into three equal parts, make a chalk 
mark at each, and apply the rollers so that when one is just taking 
in front, one going clear in rear, the two intermediate may be- 
at the chalk marks. 

The greater the diameter of the rollers, the easier will the 


one: travel. 
t is useful to bear in mind that a weight travelling on rollers 
Pp s at exactly twice the rate the rollers do. 

hen space is restricted, either as regards width of gangway 
or height, it is sometimes nec to use 6-foot elm rollers instead 
of the 7’ or 8’x12” African ; in these cases if moving a 
very heavy gun, it is advisable to keep one or two additional 
rollers — the sleigh, and so distribute the pressure over a large 
number. The rope or tackle used to move the gun and sleigh 
should be attached to the gun, either to the cagcable or to a sling 
applied as shown, Fig. 1. 
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A bight of the sling is placed on w of the gun at a, thence 
it is led under eack trunnion at 5 (to front or rear as required), 
and the tackle is hooked into the other bight at c, which should 
be fitted with a thimble to save the sling from injury. 

With the smaller natures when a parbuckle rope is used to 
move the gun and sleigh it may, for travelling breech foremost, be 
secured to the cascable, and for moving muzzle foremost, be made 
fast in the same manner, the end to be hauled on bemg passed to 
the front and a half hitch taken round the chase. 

The motive power required to move guns on sleighs on the 
level may be stated generally as follows :— 

Guns under 5 tons, by manual labour. 

Guns of 5 or 7 tons, one 4} parbuckle rope taken in by a crab 


tan. 

“a of 12 and 18 tons. A tackle giving a power of 2 to 1 
worked by a crab — For this purpose, one 12-inch single or 
snatch block is attached to the gun and rove with a fall of 4-inch 
rope, one end of the fall is made fast at the capstan holdfast and the 
a p end taken in by the windlass. 

Guns of 25 tons. A tackle giving a power of 3 or 4tol 
worked in like manner. 

6-inch falls and 18-inch blocks may be used if preferred, but a 
crab capstan cannot exert a greater strain than the safe working 
strain of a 4-inch rope, and the lighter tackle is handier. 

When moving a gun on a sleigh with capstan and tackle, if it is 
desirable to travel faster it is well to make use of a second capstan 
to take in what was the standing end of the fall, if there are men 
— to man the two capstans. ; 

or example in Fig 2. 
Fig. 2. 


a is a single block attached to a 12-ton gun on a sleigh, the 
standing end of the fall is made fast to a holdfast at b, and the 
running end is taken by the crab capstan at c. 
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ee 


To travel at twice the rate, establish a crab capstan at J’ 
transfer the standing end of the fall from the holdfast at b to 
its windlass, and heave round on both capstans at once. 

Another example Fig 3. 


Fig. 3. 


SLEIGH. a¢ 


a is a double block attached to a 25-ton gun on a sleigh, the 
standing end of the fall is secured to the single block of the tackle 
at b, and the running end taken in by the crab capstan at c. 
To travel at twice the rate establish a crab capstan at b’, 
transfer the standing end of the fall from the single block at b 
to its windlass, and walk round on both capstans at once. 

The double block becomes, as it were, two single blocks, 
giving each a power of 2 to 1, whilst the number of men working, 
and the rate of progression, ure doubled, and the friction of the 
fall through the single block at “b” is got rid of. 

When heavy guns have to be taken on sleighs up or down 
steep inclines, it is well to employ two tackles for the motive 
power, each worked by an iron crab. 

his plan possesses the following advantages : 
m 1. One tackle acts as a check if anything goes wrong with the 
other. 

2. One iron crab holds on whilst the other shifta the fall, thus 
saving the time lost by stoppering. 

3. Two tackles of moderate power instead of one of, say, 
double the power, enable the weight to be moved at twice the rate, 
at the same time that either tackle is amply strong enough to hold 
the sleigh at rest on the slope with rollers scotched up (onl they 
always should be followed up with scotches). 

4. Iron crabs are more powerful than crab capstans, and 
possess the advantage of pawls, which give additional security. 

If the roadway is wet or slippery, it should be sanded to ensure 
the rollers and scotches biting. 

When travelling from the level on to a slope, the following 
points have to be attended to; a glance at Fig. 4 will show that 
as the sleigh passes from the level on to the slope, only those 
rollers which are under its extremities at a and b can be 
kept in bearing; the gun, therefure, should be well supported with 
skidding under both cascable and chase, so as to avoid straining 
the sleigh or breaking its back. 
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Again, if the front roller at a is allowed to travel too far 
back before another roller is applied under the curve of the sleigh 
in front, the front of the sleigh descending towards the surface of 
‘the ramp, renders it impossible to apply another roller, and the 
work comes to a standstill; it is necessary, therefore, to have 


-another roller at c ready to apply as soon as the roller at ¢ 


has travelled a few inches to the rear. . 
As soon as the rear roller at b comes to the commencement 


-of the curve of the sleigh in rear, it must be followed up within a 


few inches by another roller at d ready to take its place, other- 
wise the rear of the sleigh would gop; and infallibly strike the 
ground with great force and do mischief. 

With these precautions, the sleigh may, without risk, be moved 
fairly on to the slope, after which the rollers are applied in the 
usual manner. 

On arriving at the top, the sleigh is simply allowed to k on 
to a roller placed on the level to receive its font ; this it will do 
as its centre of poy passes beyond the intersection of the slope 
of the ramp and the level at top. 

As re tackle power necessary, that must depend on the 
incline and weight to be moved, suffice it to say, that, with two 
tackles, each consisting of one treble and one double 18-inch 
Bothway block rove with a 6-inch fall and worked by iron crab, 
double purchase, 25 or 38-ton guns may be taken up any slope 
likely to be encountered. 

wermg down a slope is the converse of the foregoing. 

Gans should, as a rule, be placed on sleighs with their centre 
-of gravity over the centre of the —— 

The weight should be distributed as much as possible, to avoid 
straining the material: for instance, on a permanent — the 
gun should be supported by skidding under both cascable and . 
chage, in addition to the intermediate points of bearing and on a 
temporary sleigh there should be four points of bearing, viz, 
both trunnions and front and rear transoms. 

The tackle or ropes used for —— or as checks, should be 
attached to the gun and not to the sleigh. 
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For transom lashings for temporary sleighs, it will be found 


that 14-inch rope affords ample strength, and is not only much 
more easily and rapidly put on than a heavier lashing, such as 24- 
inch rope, but can be got much tauter, and offers less resistance to 
the rollers. 

Each lashing should be from 8 to 10 fathoms in length, ac- 
cording to the size of the timber employed: two or more pieces 
may be joined together if issued in short lengths. 


TEMPORARY SLEIGH FoR 64-PR. R.M.L. CONVERTED GUN 
AND OTHERS OF APPROXIMATELY THE SAME WEIGHT. 


Stores required. 

Handspikes, common, 6-foot (general purposes) ‘ 
Lashings, 14-inch, 3 fathoms each (securing transoms) 
Lever, J2-foot (raising muzzle) .. is ee oe 
Planks, fir, whole, 10’ x 17” x 3” (roadway) .. 
Prisms, elm (support for breech) . m 
Rollers, ground, elm, 6’ x 10” (moving sleigh) .. 
Ropes, drag, heavy (moving sleigh) .. Sa 
Scotches, of sorts (general purposes) .. es 
Skids, fir, 14’ x 8” x 8” (side pieces) .. — 

» » 4%12”x 12” (skidding gun, &.) . 

» oak, 5’x 6" x 5” (transoms) aa ê 

P m BO x6" 

2 o» Daer grp (skidding gun, &., &e.) 

a ¢ Stat 


: to 
RNPANNNON WH he OO 


To BUILD THE SLEIGH ROUND THE GUN. 


The gun is skidded, vent uppermost, and trunnions horizontal, 
as — Fig. 5, the — supported well back, on a prism 
laid across four 6” x 9’’s on their flat, arranged fore and aft so as 
not to interfere with the placing the side pieces of the sleigh: for 
the latter fir skids 14’ x 8” x 8” are suitable. 
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The muzzle is raised with a lever, muzzle skidding cleared away, 
two planks for roadway placed lel to the axis of the gun up to 
the breech skidding, two ground rollers over them, one in fromt and 
one in rear of the centre of gravity of the gun; the side pieces of 
the sleigh are arranged under the trunnions on top of the rollers, 
with their centres opposite to the centre of gravity of the gun, the 
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bevels at the end which will be foremost in travelling. The weight 
of the gun is distributed by placing a flat 3-inch piece under each 
trunnion on to which the gunis lowered. The muzzle being borne 
down and breech skidding removed, the rear transom (either 3 feet 
or 5 feet in length) is arranged under the cascable and secured with 
square lashing to the side pieces; instead of a front transom, a 
drag rope applied as a figure of eight lashing, secures the chase 
to both side pieces. 

For the 80-pr. R.M.L. converted gun and others of approxi- 
mate weight, a front as well as a rear transom may be used in 
constructing the sleigh, in which case it will be necessary to skid 
the gun somewhat higher under the trunnions to allow room for 
the front transom to be placed. 

If intended to travel far, and especially if much change of 
direction may be looked for, luff tackles, or light gun tackles, 
may, with advantage, be applied as described for 9-inch, page 634, 
to keep the sleigh rectangular and the gun from shifting its 
vosition on the sleigh. 

Dismantling is the exact converse of building the sleigh. 


TEMPORARY SLEIGH FOR 7+INCH R.M.L. Gun. 


The construction of a temporary sleigh for & 7-inch R.M.L. 
gun of 7 tons, is almost precisely the same as that described for the 
9-inch gun. 

The following points of difference may, however, be noted. 

In skidding up under the breech, preparatory to building the 
sleigh round the gun, it will probably suffice to have only twelve, 
instead of fifteen inches of short skidding under the ends of 
the prism. 

nder each trunnion there should be an oak skid 5’ x 6” x 5” 
on its flat, with a flat 3-inch piece on top. Four instead of three 
oak skids 5’ x 6’’ x 5’’ will therefore be required, two are used for 
the transoms, that for the front transom being placed on its flat, 
and the one under the cascable on its edge. 

A 44-inch parbuckle rope may be substituted for the 6-inch. 

For moving, changing direction, &., &c., vide instructions 
given under the head of “ Permanent Sleighs.” 


TEMPORARY SLEIGH FOR 9-INCH R.M.L. Gun oF 12 TONS. 


To construct a temporary sleigh for a 9-inch R.M.L.. gun of 
12 tons, the following stores are required :— 


Chalk, pieces .. * .. 1 Marking sleigh. 
Jacks, lifting, hydraulic, 12-tons 1 Raising gun. 
Lashings, 13-inch, 3 fms. each.. 12 Securing transoms. 
Mallets, wood, small .. .. 4 Hammering lashings. 
Mauls .. * ee -- 2 Cutting rollers. 
Planks, fir, whole, 10’ x17” x3” 4 Roadway. 
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Prism .. ‘i zi .. 1 Support for breech. 
Rollers, ground, elm, 6’x 10” .. 3 Moving sleigh. 
Ropes, drag, heavy .. 2 General purposes. 

9 aak A 6-inch 1 Making fast to gun. 
Scotches, of sorts oe .. 20 For scotchivg up. 
Selvagees * * 4 General purposes. 
Skids, fir, 14’ x 8’’ x8” 2 For side pieces. 

~ oe @ eee mae” 2 Skidding gun. 

9» oak, 5’x 6” x6” 3 Two for transoms, one 

: for ekid in bore. 

» » 3x9"x6"  — ., 8 Skidding gun, &c. 

9 » 3 x6" x3” .. 4 ” ” 
Tackles, gun, heavy, complete.. 2 Securing gun on sleigh. 
Thimbles, iron, circular .. 1l Securing in parbuckle 


rope. 
Wedges, oak, small .. .. 20 Tautening lashings. 
Yarn, spun, lbs... os -- 1 General purposes. 


The gun is skidded with trunnions horizontal. As the gun sits 
best on the sleigh with about 9 inches of short oak skidding on top 
of the side pieces under each trunnion, this will determine the 
height at which it should be skidded in order to build the sleigh 
round it; the rule being to place the centre of gravity as low as 
possible provided the lower surface of the breech coil rides clear of 
the rollers, and that there is room to place the front transom. 

The gun is now raised with the jack until the breech coil rests 
on 20 inches of skidding. 

To enable the sleigh to be built round the gun, the after part of 
the breech coil should be supported and scotched up on a prism d 
placed across two piles of short oak skidding each consisting of two 
6” x9” on their flat with a flat 3-inch piece on top. (Fig. 6.) 


Fig. 6. 


PART Ix. 


The muzzle being now raised with a jack, the muzzle ekiddin 
is removed, and a Jong fir plank, a a, placed on the ground paralle 
to the axis of the gun ii perpendicularly under each trunnion. 
Across these planks, the two ground rollers b b, are placed, one in 
front and onc in rear of the centre of gravity of the gun, and 
scotched up, and over these again the side pieces, cc, with their 

(a. M.) 28 
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centres under the axis of the trunnions, and their bevels according 

as it is intended to move the gun breech or muzzle foremost. 

In Fig. 6 they are placed for moving muzzle foremost. Under 

each trunnion is placed a 6” x9” on its flat with a flat 3-inch 

— over it. The jack is now eased down until the trunnions 
ear on these. 

By bearing down the muzzle, the breech skidding can be cleared 
away and the breech transom, which consists of an oak skid 
5’ x6” x5” with a flat 3-inch piece over it, be placed in position; 
the muzzle is then allowed to come up and the muzzle transom 
(oak 5’x6’’ x 5” on its flat) placed and mauled back as far aa it 
will go, or until it is well in bearing under the chase. 

_ The transoms are now secured with square lashings to the side 
pieces. 

Wedges may be used to tauten up the lashings, though if they 
are well put on, the on are hardly necessary. 

Slewing or cutting the rollers to change direction is apt to 
cause a temporary sleigh to lose its rectangular form, which strains 
it greatly, as the rollers neither “take” nor go clear from, both 
side pieces . once. — TE i * 

o guard against this and keep the rom shifting its position 
on the eizh, eds tackles as follows ace made fast. 

For travelling muzzle foremost: Take two heavy gun tackles, 
and make fast their treble blocks to a fid in the bore by means of 
a selvagee, and their double blocks in like manner to the extremities 
of the rear transom. Heare in on both tackles at the same time, 
and make fast the falls round the rear transom. The tauter the 
tackles, the better the sleigh keeps its form. 

For travelling breech foremost. The treble blocks are made 
fast to the cascable and the double blocks to the extremities of the 
front transom, otherwise the same as before described. 

The following is an easy method of dismantling the sleigh. 

Cast off side tackles and front transom lashings, maul out front 
transom (hitting it towards the muzzle) bear down muzzle, arrange 
prism and skidding under breech, as in first instance, come up and 
scotch up breech. Should the rear roller be in the way of the 
skidding, its position must be altered. Raise muzzle with jack, 
remove short oak skids from under trunnions and haul sleigh clear 
away to the rear from under the gun, which is then skidded. 

or moving, change of direction, &c., &c., vide instructions given 


‘under the head of “ Permanent Sleighs.” 


TEMPORARY SLEIGHS FOR 18-TON GUNS. 


A short account of what has been successfully carried out in 
transporting guns of this nature on “Temporary Sleighs,” will be 
found under “ General Observations,” page 626. The mode of 
construction &c., is similar in principle to 9-inch of 12 tons. 
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TEMPORARY SLEIGHS FOR 25-TON GUNS 


There is no reason that 25-ton guns should not be moved on 
temporary sleighs if occasion demand it, but of course it would be 
necessary to provide oak timber for the side pieces and traneoms of 
strength in proportion to the weight. 

Oak timbers 15’ in length and 12” x12” in section would 
probably prove suitable for the side pieces, and pieces of from 9 to 
12 inches square in section for the transoms. When particular 
operations demand stores of special type they may often be pro- 
cured from the R.E. or Naval Authorities, failing this, authority 
to purchase must be obtained. 

In every case the principles of construction are as for 9-inch of 
12 tons, and the moving, slewing, chan ing direction, &c., the same 
as described under “ Permanent Sleighs.’ 


WOODEN TRAVERSING PLATFORM USED 4S A SLEIGH. 


Wooden Traversing Platforms, if fitted with extra transoms 
(flush), make excellent gun sleighs, and have been largely employed 
as such at out stations. 


TEMPORARY SLEIGH FOR 9-INCH R.M.L. Gun WITH TRUNNIONS 
VERTICAL. 


Instances may occur when a heavy gun has to be taken through 
a passage too narrow to allow of its transit on a sleigh constructed 
in the usual manner, i.e., with the trunnions of the gun horizontal: 
in such cases the gun may be moved with the trunnions vertical 
and the mode of procedure would be as follows, taking a 9-inch 
gun of 12 tons as an example. 

The trunnions are slewed till vertical. 

To raise the gun, two 18-foot gyns will be found most convenient, 
but should their employment not be practicable, recourse must be 
had to the method described at page 633, though it will probably be 
necessary to have about six inches more oak skidding under the 
ends of the prism. 

The gun being raised and the muzzle skidding cleared away, 
two planks for the ground rollers are launched under the gun up 
to the breech skidding, about one foot apart in the clear, on these 
are placed two groundrollers 3’ x 6,’’ one close toth breech skidding 
in rear of the centre of gravity of the gun, the other under the 
chase. On these again are placed two fir skids 14’ x 8’’ x 8”, 
with their centres opposite the axis of the trunnions, their 
bevels according as it may be desired to tavel breech or muzzle 
foremost. 

Oak skidding 3 feet in length is then placed on and across the 
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fir skids, under the chase over the front roller; two 6” x9/’s on 
their flat, side by side under the chase will probably answer well. 
The jack is then eased down till the chase bears on these skids, on 
which it is scotched up. 

The gun is now supported by the prism and skidding under the 
breech, and the croes skids, or transoms, under the chase. To clear 
away the breech skidding and substitute a rear transom arranged 
under the cascable it will probably be found most convenient, if 
neither gyn or overhead tackle can be employed, to lash a short 
stout beam or skid to the cascable, apply a jack under each end, raise 
the breech (the front roller being scotched up), clear away the breech 
skidding, place about 15 inches of short oak skidding as a rear 
transom under the cascable, across and on top of the side pieces, and 
lower the jacks till the cascable bears on them. Just before it takes 
its bearing it is a good plan, in order to distribute the preseure, to 
jam in 3 or 4 medium scotches over the side pieces and under the 
breech coil on either side. 

The mark or pattern of the gun will determine the exact 
thickness of oak skidding required under chase and cascable. 

The points to be borne in mind are :— 

lst. To keep the centre of gravity of the gun as low as possible 
to secure the maximum of stability. 

2nd. To skid the gun sufficiently high on the sleigh for the 
lower trunnion to clear the rollers. 

3rd. The width of the sleigh should never be less than that of 
the breech coil, so that a needless sacrifice of stability may be 
avoided, 

The fir side pieces are now lashed together, front and rear, to 
keep them from opening out, and the cross oak skids or transoms 
may also be lashed to them. 
` When the gun is lifted clean up by means of gyns or overhead 
tackles, the operation is simplified, as in that case the gun is at once 
lowered on to the sleigh, the transoms, front and rear, being ready 
placed to receive the chase and cascable. 

Dismantling the sleigh is the converse of building it. 

The same principles of construction &c., hold good for 7-inch 
or other heavy guns. 
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PLANK SLEIGH. 


A temporary sleigh for guns from 7 to 18 tons may be readily 
constructed in the fo * manner. 

The gun should be skidded as shown in Fig. 7, with the axes 
of gun and trunnions horizontal, the lower surface of the breech 
coil being about 25 inches above the ground (if a 3-inch plank 
roadway is to be used, under 10-inch rollers as shown in the 
liagram). 
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The distance between the jack under the cascable, and the 
supporting skidding under the chase, must be such as to admit of 
the three layers of oak planks (A, A, A), 10’ x 17’’ x3”, bein 
placed, fore and aft, under the gun, and resting on the — 
rollers. 

The 10-foot oak planks are placed two and two side by side, 
with their inner edges touching, and on top of them are placed 
two 4-foot oak planks B, B, under the breech coil, and a 6” x9” 
oak skid under the short coil, on to which the gun is Jowered and 
scotched up. 

Two layers of oak planks are sufficient for a 7-ton gun. 

Constructed as above described, the sleigh will be found to 
answer well for moving guns over hard level roadways, but, should 
much change of direction be required, it is advisable to lash the 
long planks together, in three or four places, with 14-inch lashings, 
and to tauten up the lashings by driving in wedges under the 
returns on the upper surface of the planks. 

Should no oak planks be procurable, fir planks 10’ x 17” x3” 
may be used instead, but will not stand much wear. 

The advantages possessed by a sleigh of this nature are :— 

1. The ease with which it is constructed, or dismantled. 

2. The small amount of material required for its construction. 

3. Its shortness and narrowness offer special facilities for 
moving guns in confined spaces, 
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PART X.SEEERS AND DERRICKS. 


SHEERS. 


There are three different descriptions of sheers, viz :— 


1. Sheers. 
2. Lever sheers. 
3. Gyn sheers, with or without lengthened prypole. 


The first is used where there is plenty of space for erecting and 
working them, and where great lift is ao ae 

Whilst they have the advantage of great strength and lift, 
those intended for very heavy weights require not only very heavy 
spars but also very heavy stores. 


The second where a back guy only can be fixed, and where 
spars of insufficient size for ordinary sheers are alone available. 


The third where the weight to be taken is under that for which 
the gyn is constructed. 

At times there is much difficulty in finding suitable holdfasts, 
without which sheers cannot be erected. 

Spars for temporary sheers are generally of wood in one piece, 
rounded and dressed, the butt ie bein —— so as to fit into 
shoes; wrought iron or steel is generally used for the spars of 
permanent sheers. 


The size of spars and material must depend on the nature of the 
operation to be performed ; the following will serve as a guide :— 


Weight to be raised. 


11 to 13 inches 
40 „ 50 , 13, 16 ,, 
16 „ 20 ,, 
About 24 
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The mean diameter of the spars should be in proportion to 
their length, which will, to a great extent, be regulated by the 
distance from the feet at which it is required to pick up or lower 
the weight. With short spars a greater angle of heel will be 
necessary, and consequently there will be a proportionately heavier 
strain on the back guy, and thrust on the spars. For these 
reasons the longest spars are, as a rule, to be preferred, provided 
they have sufficient diameter. Very long spars, if too slender, 
have an inclination to “buckle” or bend. 


Previous to the erection of sheers for any definite purpose, 
suitable spars and cordage should be selected, all being thoroughly 
examined to see that they are sound and in good condition. 


It is essential, especially if the spars are to be given extreme 
heel, to ascertain first, what angle of heel will be necessary to 
enable the weight to be picked up or lowered at the required 
distance from the feet, and then to determine by construction in 
the manner described (at page 429), the strains on the guys, thrust 
on the spars, &c., as from the knowledge thus obtained a proper 
selection of gear can be made, and the mode of rigging the spars 
be, if necessary, modified. 


For guy tackles likely to be wetted with salt water tarred 
cordage should be used. 


All sheers, both light and heavy, are erected on precisely the 
same principles, in some the sparsa are connected with a bolt through 
the head instead of being lashed. 


The shoes for the feet should rest on a solid foundation and be 
on the same level; they should be sunk flush with the ground, 
lashed, or otherwise secured to prevent their moving. 


As a rule the heel given to sheers should not exceed 20°, and 
the strain on the back guy is then about one-half of the entire 
weight, i.e., gun spars, main tackle, &c. 


When sheers have to be heeled to angles exceeding 20°, which 
is sometimes necessary in disembarking guns from vessels with 
considerable breadth of beam, they should either be rigged with 
one back guy of extra power or with two back guys of the ordin- 
ary description: as an exception to this, the instance may be 
quoted in which the back guy holdfast is situated at a level 
considerably above that of the feet of the spars, when from the guy 
acting at a more advantageous angle, greater heel may be given 
without throwing undue strain on the gear. i 


In heeling sheers, before ta the weight, due allowance 
should be made for the extra heel that will be obtained from the 
streiching of ropes in taking the weight; 7 or 8 degrees must 
always be allowed for this. 
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Great care should be taken in raising, working, and lowering 
sheers that no one is under any spar or weight, or standing in the 
bight of a rope, or where, if a block was to fly or rope part, he 
would be in danger. 

The foot ropes or tackles should be so arranged that they can 
be held on or eased off without any No. exposing himself to danger 
from the spara in the event of their slipping. 


The crabs or capstans should be placed sufficiently to the right 
or left that all the Nos, working them may be clear of the spars 
when they are on the ground, by at least a spar’s length. 


When rigging sheers every precaution should be taken to 
guard against twist in the main tackles and guys. 


The officer in charge should always place himself so that he 
can watch as far as possible the whole working of the sheers, 
particularly the heel. 


One No. should invariably be left at the holdfasts on which 
there is Ê strain, to see that everything is secure. 


It must be remembered that long guys and tackles by their 
own weight exert considerable force on the head of sheers. On no 
account therefore should sheers ‘be raised without having both 
guys secure, so that by no possibility could the spars be — 
over the wrong way. 

The guys of sheers left standing should be somewhat slack to 
allow for the cordage shrinking from wet. 


To PREPARE SHEERS. 


The strength of the detachment required for preparing and 
raising sheers depends on the size of the spars and nature of the 
ground, or description of holdfasts to be employed. 


The following is the method of telling off the detachment. 
As many N.C. officera or intelligent gunners as may be necessary 
to take charge of each section of the work to be undertaken are 
fallen out and numbered from right to left, the remaining Nos. 
are divided into squads of the strength required for the perfor- 
mance of the work of each section. The sections form in column 
and are numbered by the Nos. already detailed, thus :— 


“ Tell off Sections."—The Nos.in charge number their sections 
from the front, thus, that of the first section, Section No. 1, the 
second, Section No. 2, and so on. 


The following are the stations of the several sections, the 
No. 1 of each section is responsible for the duties it has to perform. 


PART X. 


642 


Sheers and Derricks. 


GENERAL DUTIES. 


No. 1 Section. Head of sheers. 

No.2 x Feet of sheers. 

No.3 ,; Fore guy. 

No.4 yy Back guy. 

No.5 ,, Main tackle, leading block, sling and steadying 
6 


ropes. A 
m Capstan or other power used fur raising the 
weight. 


The strength of the sections will consequently vary. 
The case of light sheers erected on level ground will serve as 
an example; the strength of the sections in this case might be :— 


No. 1 ee ee ee ve 
No. 2 ee ee ee ee 
No.3... ee oe oe 
No. 4 ee ee ee ee 
No. 5 ee ee ee ee 
No. 6 ee ee ee ee 


No. 


wm 62 Or CO Cr aA 


To give the requisite lateral stability, the splay, or distance 
between the feet, measured from centre to centre, is made one 
third of the length of the spars from butt to crutch, by the term 
“crutch ” being meant the spot where the spars cross, when con- 
nected by means of lashing, or the point of junction through the 
medium of a head bolt, when the latter method of counecting the 
spars is followed. 

The positions for the feet and guy holdfasts must first be 
marked out. 

The position of the guy holdfasts should be such as to enable 
the guys to control the motion of the head of the sheers without 
subjecting either spars, guys, or holdfasts to undue strain. If 
they are placed very near the feet the strains both on the guy 
supporting the head, and on its holdfast, and the thrust on the 
spars (when at extreme heel with a suspended weight) become 
excessive, from the disadvantageous angle at which the guy acts 
with reference to the spars; furthermore, from the fact of the 
strain on the holdfast acting so much in an upward direction, it 
would, under ppg | conditions, be especially liable to draw or 
displace it. If, on the other hand, the guy holdfasts be placed 
very far from the feet, the guys are of necessity of unwieldy 
a and weight. 

e following rules should therefore be adhered to as closely 


as possible. 
Fig. 1 represents, in plan, a pair of sheers about to be erected 
on a level plain. 


NEEE AA A 


AMB 


f 
i 
i 
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* 


AC, CB, are the legs of the sheers (to the crutch), 
F, the fore guy holdfast. 
R, the back guy holdfast. 
M, the centre of line AB at right angles to FR. 
Then make AC=CB. 
The splay AB=4 AC. 
MF or MR, or distance to holdfasts=2 AC. 


When the guy holdfasts are established on either a higher or 
a lower level than the feet of the spars, this rule will, in pursuance 
of the principles previously enunciated, require modification; for 
instance in Fig. 2, representing in elevation a pair of sheers which 
have been raised, we have the back guy holdfast R, on the top of 
a tower, considerably above the feet of the spars, while the hore 
guy holdfast F, lies at the bottom of the sea far beneath them; in 
this case the former may be established but a very short horizontal 
distance from the feet, whereas the latter will require to be much 
more than twice the length of the spars, measured horizontally, 
from the same spot. 
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In every case it is most essential that both fore and back guy 
holdfasts be situated in the same vertical plane with the aed g of 
the sheers, or instability will result. 


When blocks are hooked into the bight of a chain at a hold- 
fast, a suitable thimble should always be employed, so as to avoid 
throwing a cross-breaking strain on the link where the hook 
bears, and so subjecting the chain to a kind of strain it is not 
calculated to resist. When the chain is used on the single, an 
extra large and strong link, or a shackle, is used to connect the 
block to the holdfast. 


The rule for calculating the safe working load of chains is 
given at page 405. 


Every precaution should be taken to ensure the utmost sta- 
vility in the holdfasts; it is always far better to work with a good 
margin of safety than to incur the risk of — the spars down, 
when, even should there be no accident to life or limb, much 
injury to valuable stores must almost of necessity ensue. 


Movine SHEER SPARS. 


Sheer spars may be moved in the direction of their length on 
rollers, with a steadying handspike secured by square lashing to 
the spar, or laterally by parbuckling, but these methods are only 
applicable to short distances; when they have to be taken far 
they may be slung under the axletree bed of a siege limber by 
running it over the spar, up-ending the shafts, slinging the s 
from the pintail close in rear of the centre of gravity, bearing 
ort the shafts, and lashing the front part of the epar to the near 
sha 


Light sheer spars may be suspended under a trench cart by 
running the cart over the spar, up-ending the shafts, slinging the 
apar close in rear of the centre of gravity by a rope secured to 
the shafte, and hitched round their butts, the shafts are then 
borne down, and the forward portion of the spar is lashed up to 
the shafts at their junction with the body of the cart. 


Very heavy spars should be elung under a sling wagon. 

Conte —— arise where none of the —— before 
described can be employed, as, for instance, when a heavy spar 
has been floated up to a rocky shore, and it becomes necessary to 
carry it, at any rate for some distance; this is best effected as 
follows: Lash levers or handspikes across the spar at short 
intervals throughout its length, man them, lift and carry the spar 
to the required spot. 


It is dangerous to attempt to shouldcr heavy spars, and apt to 
strain the men. 
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STORES REQUIRED. 


In the following details of the stores required for rigging, 
raising, and working light, medium, and heavy sheers, no pro- 
vision has been made for holdfasts, because, in the first instance, 
the nature of the holdfasts must be entirely dependent on local 
circumstances, and secondly, the fullest possible information 
regarding every description of holdfast has already been given at 

e 408, and following. The details given are only approximate, 
and may require modification. 


Lieut SHEERS FOR WEIGHTS FROM 3 TO 5 Tons. 


The stores, exclusive of holdfasts, required for rigging, raising, 
and working light sheers will, to a certain extent, depend on 
whether the head is to be lashed or connected with a head bolt. 


With HEAD LASHING. 


The following will be the stores required, and will suffice for 
raising the spars by either a derrick or lever :— 


Axes, pick, helved s * s De preparing foolings 
x for shoes. 
Snatch .. 15-inch .. 2 for guys. 


12-inch .. 2 forrigging derrick,&c. 
— l treble, 12-inch 2 for main tackle. 
Bothway’s 4 double, 8-inch 2 for guy runners. 
# single, 8-inch.. 2 ,, * 
awser, 3-strand, ** 
41-inch, fathoms hi 13 in 2 half-coils for guys. 
Ditto, 24-inch,)113 in 2 half-coils for guy 
fathoms. . és runners. 
Tarred in 3 lengths of 25 fa- 
P thoms each, for side 
Ditto, fathoms e 76 guys of — or 
Cordage lever. 


Tan spun, lbs. .. 2 for seizing, &c. 

awser, 3-strand, P 

ii 4-in ch, re huis for main tackle fall. 
Ditto, 3-inch, fa-) 25 for head lashing of 
thoms .. } sheers. 

Crabs, capstan, complete * .. l for main tackle. 

Handspikes, common, 6-feet . . 8 for moving gun, &c. 

Levers, wood, 14-feet .. 1 for raising sheers. 

Mallets, wood .. ane 5s 2 ae tautening head 

ashing. 
Mauls, wood, helved, iron-hooped .. 9 for driving pickets. 
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Posts, picket, garrison, 5-feet .. in E 
, heavy .. sa .. 4forsteadyingropes,&c. 
Gasket, white or tarred,44-inch 1 for stoppering fall. 
14-inch ie fathoms 48 for anti-twisters, in 4 
i i eee of 12 — 
24-inch, white or or rigging derrick, 
Ropes Lashings aah tte eat &e., &e. r 


1}-inch, white or) 6 for rigging ,head of 
eed Sica lever, Ke. 
Parbuckle, 44-inch, white set 1 for back guy of der- 


tarred, 18 fathoms .. rick 
Scotches, of sorts ee oe .. 12 for scotching spars 
and gun. 
Selvagees * * .. 6 for general purposes. 
Shovels, universal, helved .. .. 4 for preparing footings 
for shoes. 


Fir, 4’ x 12” x 12” .. 4 for skidding spars. 
Skids, wood., Oak, 3’ x 9” x 6” .. 6 for skidding gun, &c. 
n 8° 4" x4” .. 4 for * * 
Slings, white rope, 6-inch, 12 feet .. 5 for guys, main tackle, 
* securing and 
- slinging weight. 
for foot of sheers — 
for foot of derrick 1 
‘Tackles, luff, complete .. — .. 3 for foot tackles ofsheers 
and connecting feet of 
ditto. 


Steps or shoes, wood { 


40-feet, mean diameter 2 for sheer legs. 


Timber, spars 13 inches i 
25-feet, mean diameter E E PEE 
7 inches .. 
Thimbles, round, to take hook of 15-) 3 for guy and main 
inch blocks. . Sj we tackle straps. 


In this list provision is only made for one back guy. 


Wıra Heap Bott. 


When light sheers are rigged with head bolt and wire guys, the 
stores required, exclusive of those for holdfasts, will be as follows; 
and will suffice for raising them, either by derrick or lever :— 


Axes, pick, helved è .. * .. 2 for preparing footings 
for shoes. 
Snatch, 12-inch .. 3 for running ends of 


uysand main tackle. 
Llocks, wood 4 Bothway,treble,12-inch 4 (2 for guy tackle, 2 for 
main tackle). 
L Do. double, 12-inch 2 for guy tackles. 


© As required for holdfasts, lashing leading block of main tackle, &., Kc. 
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Hawser, 3-strand)113 in two half coils for 
Tarred<  4-inch, ng guy tackle falls. 
Cordage { Yarn, — ... 2 for seizing, &c., &c. 
White, hawser, 3-stran 
4-inch, fatho Le 7 BLE for main tackle fall. 
Crabs, capstan, complete ee .. 3* for main & guy tackle 
Handspikes, common, 6-foot .. 8 for moving gun, &e. 
Hammers, claw.. wit ar .. 1 for unkeying shackle 


Levers, wood, 14- foot * * 
Mauls, wood, ‘helved, iron hooped * 
Posts, picket, —— 5-feet .. ee 


eavy . . 
Be oy white or 


44-inch Žž . ee 
Haweer, 3-strand, 14-inch, 
fathoms .. ee 
Tarred, 24-inch, 5 
fathoms each } 
Orwhite,l4-inch, 
3 fathoms each 
Parbuckle, 44-inch, 18 fathoms 
Tron wire, 3}-inch, in iad} 


` tarred 


Ropes Lashings 


lengths, with thimbles and 
shackles 
Scotches, of sorts 


ee ee ee 


Selvagee = os 
Shovels, universal, helved ss F 


Fir, 4x 12“ x 12. 

Skids, wood< Oak, 3’x 9’’x 6” . 
3’x 4x 4” , 

Slings, white rope, 6-inch, 12-feet . 
Steps or shoes,) for feet of sheers. 
wood for derrick .. . 
Tackie, luff, complete oe ° 


40-feet, mean diameter 
13 inches, with head 


Timber, 
⸗ bolt, &c., complete 
“es 25-feet, mean diameter 
L 7 inches 


bolts, &c. 
1 for raising sheers. 
9 for driving pickets. 


4 forsteadyingropes,&c. 
3 for stoppering falls. 


40 for anti-twistere. 


t 


6 for rigging head of 
lever, &c. 
1 for back guy of derrick. 


6 f for guys. 


12 for scotching spars, 
gun, &c. 
6 for general purposes. 
4 for preparing footings 
for shoes. 

4 for skidding spars. 
6 for — am &c. 
4 


3 for securing capstans 
2 


1 

3 for foot tackles of 
sheersand connecting 
feet of ditto. 


2 for sheer legs. 


1 for derrick. 


* The guy tackle muy be worked by either capstan or by hcnd, according to the 


number — men a 
As required for — 
t Or 23-inch if of steel wiro rope. 
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Riecine Lisut Suzers (wira Heap Lasuine). 


The position of the feet and holdfasts for guys having been 
marked out in the manner previously indicated, the sections bring 
up the stores required for the various duties they have to perform :— 

No. 1 section, head lashing, mallets, slings or straps for main 
tackle and guys, skidding and scotches for head. 

No. 2 section, shoes for the feet, picket posts, foot tackles, and 
— picks and shovels if required. 

o. 8 section, fore guy and runner tackle, complete with anti- 
twisters, selvagees, and pickets. . 

No. 4 section, same as No. 3, and in addition, the stores 
required for raising the sheers when raised by back guy. 

No. 5 section, main tackle, leading block and lashing, sling and 
sonji ropes. 

o. 6 section, crab capstan complete, with sling and skid for 
securing it, gasket and pickets. 

All sections using pickets p lashings and mauls; all re- 
quire spun yarn for mousing, &c. The spars are placed in position 
as near as possible to where they are to be lashed: The various 
methods of moving them will be found described at page 645. 


No. 1 Secrion. Rioomo THE Heap. 


The head is rigged by No. 1 section as follows :—The lashing 
is made fast to the lower spar above where they cross with a 
timber hitch, as many turns are taken round both spars towards 
the feet as may be necessary to cover the cross, the end then led 
round this lashing and both spars where they cross, and four or 
five frapping turns taken so as to bring them together, and the 
end made fast round the upper spar above the cross. 

There are two ways o porny on the straps for the main 
tackle and guys, which are applicable according as they are used 
on the single or the double. 

The former is the most simple and affords ample strength if 
6-inch straps fitted with thimbles are used. 

The strap for the main tackle is first put on by raising the 
butt and slipping it up one of the spars, and over the centre of 
the head lashing; its bight, which is fitted with a thimble, should 
hang low enough to enable the upper block of the main tackle to 
swing clear between the spars in heeling. 

Should it be required to shorten it, one‘or more turns are 
taken with the strap round the head of one of the spars, 

The guy straps, which are secured to the spar furthest from 
the guy, are put on as follows. The bight of the strap opposite to 
the thimble is applied to the spar at a, Fig. 3, and the returns 
passed round both spars as shown in the diagram. 

(A. M.) . 2T 
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Fig. 3. 
(Guy strap on the single.) 


The other guy strap being put on in the same way, the strain 
of either guy tends to bind the spars together: 

The blocks when hooked in are moused. 

When the straps'are used on the double they are’ put on in a 
very similar manner: viz:, l 

A guy strap having the splice in the centre, so that it çannot 
come into either bight, is laid between the spars and equally 
divided, each end led round the spar farthest away from the 


Bey for which it is intended, and the ends brought back round 


th spars ready for the guy block to be hooked and moused. The 
other guy strap is put on in the same manner, the strain of either 
y thus tends to-bind the spars together. The main tackle sling 
is then put on over the.crutch from front to rear, passing over the 
whole of the straps, except the bights for the head blocks. 
The upper hak of the main tackle is then hooked to both 
hights:of the main. sling and the-hook moused.. 


No. 2 Saction.—Tue DEBT.. 


_ No. 2 sink or lash the shoes for the feet. They must be on 
the same level, and in bad ground, prevented from sinking or slip- 
ping by placing planks, brushwood,.or old timber underneath. 

ig. 4. shows the arrangement of the foot tackles, the holdfasts 
for which should’ be established so that the tackles may lie on the 
outside of the spars, but a% near to them as convenient. 
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Big. & 


Pian 


The straps connecting the moveable blocks to the butts of the 

spars should be of such a length that the blocks may be clear of the 

when the latter are on the ground; they should be made 

as close to the end of each spar as possible, and should come 

off in the centre underneath. The butts of the spars are main- 

tained at the proper interval apart by means of a tackle or lashing 
between them, Fig. 4. 

The following instructions for Nos. 3 and 4 sections as to guys 
are intended for light sheers rigged with guys giving a power of 2 
to 1, and fitted with luff tackle runners, the holdfacts for the 
fore and back guys being assumed to be twice the length of the 
nas from the Feet Under these circumstances it will be found 
that babes * the length of the spars is the most — 

A. M. 2T 
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length for the guy falls, measured from the holdfast to the point 
of attachment of the guy runner. 


No. 3 Section.—Fore Guy. 


No. 3 prepare holdfasts for the fore guy, hook the single block of 
guy to the strap at head of sheers. The guy being rove and the 
standing end made fast at the holdfast, the moveable block of the 
guy runner is secured by a hawser bend to its running end, and, if 
the sheers are to be raised by the back guy, the runner is rounded 
in to the necessary extent. The standing block of the runner is 
secured at the holdfast by a strap or otherwise. 


No. 4 Secrion.—Bacx Guy. 


No. 4 proceed in the same way, except that they overhaul 
their runner tackle. If raised by the fore, No. 3 section will over- 
haul their tackle and No. 4 round in theirs to its utmost extent, 
before making it fast. They also prepare the stores required to 
raise the sheers, as hereafter described. 


No. 5 Seotion.—Main TAOKLE, &o. 


No. 5 reeve the main tackle, hook the upper block to the 
bights of the slings, and make the lower block fast near the feet 
of the sheers with temporary lashing. 


No. 6 Secrion.—CRAB. 


No. 6 prepare the capstan, winch, or other means for working 
the main tackle, and holdfast for the same. 

The guys and runners are very liable to twist when the strain 
comes on them; to guard against this their moveable blocks should 
be rigged with anti-twisters (page 399), and the standing blocks of 
the runners be kept from twisting by means of a handspike placed 
through the returns of the fall at the holdfasts. Leading the 
running end of the runner somewhat off to a flank further aids in 
preventing twist. 

When the sheers are rigged ready for raising, the butts of the 
spars should rest on the shoesa little in front of the hollow intended 
for their reception. 

The slack of the tackle connecting the butts of the spars and 
of the foot tackles is hauled in, and the former are made fast; should 
the straps connecting the foot tackles with the butts of the spars 
not be made fast very low down on the latter, the foot tackles 
will require to be eased up a little from time to time as the spars 
rise ; should this be neglected they will probably carry away. They 
should, under any circumstances, be narrowly watched during the 
operation of raising the spars. 
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RAISING THE SHEERS. 
Light sheers may be raised by any one of the following 
iio :— 


l. By lever. 

2. By the cheeks of a gyn. 

3. By derrick. l 

The two first methods are applicable when the sheers are rigged 
with guys giving a power of two to one; the derrick can be em- 
ployed in any case, no matter how the guys are rigged. 


By Lever. 


The foot tackles having had their slack taken in, the slack of 
the guy by which it is intended to raise the sheers is taken in by 
hand; a 14-foot lever or some similar spar is then placed parallel 
to the guy with its small end close to the single guy block at the 
head of the sheers, and its point or butt either placed in a shallow 
hole in the ground, made for the p ose, or butted up against 
a skid held by pickets, or secured by foot ropes, as may be most 
convenient. 

The small end of the lever is made fast to the running end 
of the guy (which should have had about 3 feet paid back through 
the block) by means of light lashing, and is fitted with side guys, 
one ing over the standing end of the sheer guy, secured to 
holdfasts in line with its butt, to ensure its rising in a vertical 
plane. The running end of the guy runner is now manned and 
walked away with, when the lever will rise and lift the head of 
the sheers. As scon as the lever ceases to act in raising the head of 
the sheers its side guys must be cast off from the holdfasts. The 
sheers will now be high enough to be under the control of the 
guy, by means of which the operation of raising is completed. 

The lever may now be removed, but before doing this it is 
advisable to mark the point of attachment to the guy with a piece 
of spun yarn, if it is intended to make use of the lever for striking 
the spars; or it may be marked before the spars are raised. 

en the spars are at about 45°, by giving a little slack on the 
foot tackles the butts of the spars will slide into the shoes. 

In striking the spars, the lever being secured to the guy as 
before, lon Foot ropes are made fast to the point or butt, by 
means of which it is guided into the same position it occupied in 
raising the sheers. The spars must be healed over to enable the 
lever to be attached. 


By CHEEKS OF a Gyn. 


Using the cheeks of a gyn as a crutch. 

The prypole and windlass having been removed from an 
18-foot aes n, the cheeks bolted together, are placed upright 
between the sheer spars as near the head as possible, with a fore 
and back guy to raise and keep them in — the standing 
end of the guy by which the sheers are to be raised is allowed to 
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rest on the head bolt of the gyn. The running end of the gu 
runner is then manned aad walked away with, and the sheers will 
rise. When the raising is completed, the gyn cheeks may be 
struck and removed. 

The spars may be struck in a similar manner. 


By DERRICK. 


The operation of raising by derrick will be found fully de- 
scribed at page 78. 

The head of the sheers should be skidded at a sufficient height 
to allow the running end of the main tackle fall as it passes from 
the snatch block at the foot of the derrick to the crab to clear 
of the sheer spar, underneath, the snatch block being ed as 
low down on the derrick as possible. 


LIGHT SHEERS WITH HEAD BOLT. 

In rigging sheers with head bolt, the following points should 
be attended to. 

The holes bored in the head of the sheer spars for the re- 
ception of the iron bolt, form an angle with the spars such as 
would result from a line drawn at right angles to the medial line, 
passing through points midway between the butte and the heads 
of the spars when splayed to one-third their length. Such being 
the case, it is obvious that unless the spars be placed in a suitable 
position, it will be impossible to insert the bult. The mode of 
procedure should therefore be as follows :— 

The spars are placed with their heads skidded up, approxi- 
mately in the desired ponu; and the head bolt is inserted in one 
spar up to the shoulder, and the spar rolled until the bolt lies 
exactly horizontal; the butts of the spars are then arranged at an 
interval apart from centre to centre, about 18 inches more than 
the regulated splay (one-third the length of the ps 

A steadying handspike being now secured with square lashing 
to the spar which has to be drawn on to the head bolt to keep the 
hole in the head horizontal, the spar is drawn in on to the bolt, 
both head and butt being moved simultaneously. 

Careful observation will show whether the hole in the head of 
the spar is in prolongation of the bolt, if not the position of the 
spar must be correcte 

The employment of undue force is to be avoided for fear of 
straining the bolt. 

When the bolt is home on-both spars, the washers are put on 
on the outsides and keyed up. | 

In some light sheers rigged with a head bolt provision is made 
for their being rigged with either one back guy for moderate angle 
of heel, r with two back guys for extreme angles of heel (say 
over 20°). 

The head bolt is fitted to garry three shackles, one for the 
upper block of the main tackle, and two for the wire guys (when 
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rigged with one fore and one baok guy); when rigged with two 
back guys the points of attachment are strong links or shackles at 
the head of each spar, into which the upper lengths of the wire 
uys are shackled, the fore guy being secured to the centre of the 
fesd bolt as before. 
The methods of raising either by lever or by derrick will.be 
found deseribed at page 78. 


‘MEDIUM SHEERS WITH HEAD LASHING. 
Medium sheers for raising weights of from 5 to 12 tons require 


much the same stores as-already detailed for light sheers, with the _ 


following exeeptions :— 

The spars would be probably from 40 to 50 feet in length, 
with a mean diameter from 13 to 16 inches, according to the 
weight to be raised. 

The derrick to be used for raising would be a spar from 26 to 
30 feet in length, with a mean diameter of from 8 to 9 inches. 

‘ Kem: guys of 6-inch rope may he rigged s0 as to give a power 
ot 3 to 1. 

To effect this the standing end of the guy is made fast to the 
head of the spar furthest from it, then led through an 18-inch 
single block at the holdfast, and thence through an 18-inch single 
block hooked into the guy strap at the head of the sheers. 

The guy straps of 7-inch or 9-inch rope, fitted with thimbles, 
are used on the single. 

The guy runners for weights not exceeding 7 tons at moderate 
angles of heel, may be the same as for light sheers; for 12-ton guns 
it would be advisable to employ runners consisting of one double 
and one single 10-inch Bothway blocks rove with a coil of 34-inch 
rope, the running end being led away through a 10-inch anatch 
block at the holdfast to the crab capstan or winch by which the 
guy is to be worked. 

The main tackle would consist (according to the weight) either 
of two treble 12-inch Bothway blocks rove with a coil of 4-inch 
rope, or of two treble 18-inch way blocks rove with a goil of 
6-inch rope, with leading blocks to match. 

The strap for the main tackle 7-inch or 9-inch rope aling fitted 
with thimble. 

For raising 7 and 12-ton guns it would be advisable to make 
use of a crab winch for the main tackle, and in the latter case to 
aid the work by employing a “messenger,” for which purpose 
either a second winch or a crab capstan may be made use of, vide 
page 497. 

Head lashing 30 fathoms of 3-inch white rope. 

Light gyn tackles may he used for the feet, the straps used to 
secure them being of proportionate strength. : ; 

For extreme a i of heel the sheers should be rigged with 
two back guys. 
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The holdfasts must be of ample strength for the strains likely 
to be thrown upon them. 


RAISING THE SHEERS. 


Medium sheers are raised by means of a single derrick, its butt 
being placed in a choe midway between the sheer spars at about 
two-thirds of their length from their butts, between which its head 
is skidded up, 4 or 5 feet from the ground. It may be observed 
that the higher the heads of the sheers and derrick are skidded, 
the easier will it be to raise the latter. The method of raising 
is the same as described at page 78. 

The foot of the derrick should be lashed in a direction opposite 
fo that of the crab taking in the main tackle fall, to prevent its 
moving towards the crab in raising. 


HEAVY SHEERS. 


A list of the stores required for heavy sheers for 25-ton guns 
is given at page 657. 

As a rule the sheers would be fitted with head bolt, and 
furnished with wire guys, and with short chains for suspending 
the upper blocks of the main tackles. 

hen not so fitted, the head lashing should consist of about 
85 fathoms of 4-inch white rope, the guy straps of 9-inch white 
rope fitted with thimbles. 

The guys each of a coil of 6-inch rope rove through one single 
and one double 18-inch Bothway block; the double block being 
moveable, and therefcre giving a power of 4 to 1. 

The running end of each guy fall would lead straight away 
from the double or moveable block to the barrel of the 5-ton crab, 
by which the guy should be worked. 

A guy so rigged with a new fall would be capable of exerting 
a strain at the head of the sheers of nearly 15 tons (and about 13 
tons if rove with worn rope), without exceeding the safe working 
strain of the rope. 

One such guy would therefore be sufficient for moderate angles 
of heel when raising 25-ton guns, and two would afford sufficient 
strength for any angle of heel required. 

ore —— combinations of tackle (such as double and 
treble blocks), necessitate two coils of rope being spliced together 
for the fall, and are unwieldy and slow in working. 


RIGGING. 


The methods of connecting the spars, whether by head-bolt 
or lashing, attaching goy» guy straps and foot tackles, are the 
same as described for light sheers at page 649. 


RAISING AND STRIKING. 


_ The operations of raising and striking the sheers are identical 
with those described for heavy sheers for 38-ton guns at page 659. 
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Stores REQUIRED. 


„| For raising Guns of 


Name of Store. 


Axes, pick, helved .. |. oe 


Snatch so |18 =, 


Blocks.. 15 ,„ 
Bothway’streble 21 ,, 
Do. do. 


18 ,, 
Do. double 18 , 
Do. 


single 18 , 


ith shackle and (1}-in. 
bolt and special 
thimble for the 


: bight 
Chains, enough — 
Shed the hook of a 
sho 21-inch block 1 n 


link, 12 
fathoms | With shackle and 1 ,„ 
bolt 


With 5-inch rings 1} ,, 
at ends 

” ” ” ł » 

weer, 3- 

strand, 2}-in. 


( Tarred fathoms 


(yarn spun lbs. 
7-inch 


Cordage 6 » 


White hawser- 
laid, fathoms 


4 
t4 


35 and 38 | 18 to 25 
tons. tons. 


4 


For altering lead of main 


tackle and guy runner, 


falls. 
Forderrick and main tackle 
at foot of sheers, &c. 
Back guy of derrick. 
4formain tackles, 4 for guxs 
For main tackles. 


} For guys. 


For holdfasts for standing 
blocks of guys. 


For leading blocks at hold- 
fasts. 
For holdfasts. 


Ditto. 


For holdfasts, as required. 
12 — of 5 fathoms 
each. 


2 coils for main tackles. 


ditto. 

y of derrick. 

hing. 

2 half-coils A side guys of 
derrick. 

2 lashings for snatch blocks 
at foot of sheers. 

Lashing leading blocks to 
foot of derrick. 

Head lashing of derrick. 

2 pieces of 4 fathoms cach, 
for lashing blocks of 
tackles to derricks. 


® If rigged with two back guys provision must be made accordingly. 


+ Not 


uired for sheers which have the head fitted with iron bolt, wire guys, 
and hooks and chain, for attaching main tackles. 
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STORES REQUIRED—continued. 


Name of Store. 


tCrabs, iron, double purchase 5-tons 


Crab, capstan.. a z . 
Grease, mineral oe .. lbs. 

common .. 
Mauls, wood, helved iron hoop .. 
Pile drivers, Swiss, complete sè 
Planks, wood, 


, Fir .. 
10 x17" x8" E oe 


f8-feet .. 
Posts, picket, garrison { 5 { 
” 


Gasket, white — oe 


14-inch, tarred or * fms. 


24-inch,tarred fms.5 
” 10 
9 be 


Lashings {3 » white 
44 


» » 


Ropes 


Drag, heavy A — ay 
Wire guy, 7-inch (in 30-feet 


lengths) 
§ Wire uy 54-inch fitted with 


8 , in 30-feet lengths 
Rollers, elm 6’ x 10”... oa T 


Selvagees oe we ee . 
Shovels, universal, helved .. ee 
fir, 12 in. square by 
6 feet long 


||Skids, wood = 12 in. square by 
14 feet long 


9-inch, 16 feef, 
with thimblts 
8-inch, 9 feet .. 


6-inch, 12} fe 
6-inch, 12} feet. 


Slings, white rope 


2 for main tackle, 2 for 


For — forward feet 
of sheers, when raised. 


} For driving pickets. 


For placing under coils of 
rope and for holdfasts. 
For ander shoes or 

feet of sheers. 


} For holdfasts. 


Holdfasts for foot tackles 
of derrick. 


For crabe. 


For anti-twisters. 

Lashing pickets, &c. 

Tahing blocks on derrick. 

For lashing lower blocks of 
main tackles to spars. 

General purposes. 


|r guys. 


88 


00O wa 


For moving spars and crab 
hes 


Skidding spars, &c. 
For heavy holdfaste. 


Two for guy straps, twe 
kles. 


For foot tac 
One for head of derrick. 


# If rigged with two back guys provision must be made accordingly. 

+ Not required for sheers which have the head fitted with iron bolt wire guys, 
and hooks and chains, for attaching main tackles. 

t If only 2-ton crabs are available, the extra power required must be got by 
“ messenger,” for extra winches, 

§ If steel wire guys are supplied, the size will be less. 

|| Short (Service) oak skidding, such as 6” x 9” x 3’, &c., &c., as required, 
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Stores REQUuIRED—continued. 


Name of Store. 


For raising Guns of 


35 and 38 
tons. 


18 to 2 
tons. 


Remarks. 


Steps or shoes, wood, for feet of sheers 8 8 | Two for sheers, one for 
derrick. 
Gun, white 8-inch rope, ` 
16 fathoms, ‘1 double i . ko foot —— a —— 
and 1 treble 9-inch zya ne * guy or 
Admiralty blocks 
5-inch rope, 18 fms. 4 oe For foot tackles and moving 
Tackles E ù feet of sheers 
O)4, p88, os 2 | For foot tackles of sheers. 
3}, » 1, 2 oe For foot tackles of derrick. 
Luff, , 2}-in. rope, 4 4 | For derrick, side guys, &. 
10 fathoms, with 1 
double and 1 si 8- 
L inch Admiralty blocks 
(70-feet, mean diameter 2 oe Sheer legs fitted with head 
Timber about 24 inches bolt and chains for main 
a tackles. 
— 60.· feet, — diameter oe 2 | Sheer legs. 
20 inches 
and 
50-feet, about 15 inches 1 ae a 
derricks 40-feet, 12}inches am b 1 } For derricks. 
80-feet, 10 inches 1 ee For securing across feet of 
sheers when moving 
them to the front. 
Thimbles, round, to take hook of ae 4 | For use with straps (9-in.} 
18-inch blocks for guysand main tackles 


Shackles, heavy* 


Capable of taking 18-inch 


blocks at holdfasts. 


N.B.—The stores required for the holdfaste must in a 


t measure depend on 


local circumstances, those given above are for ground capable of being excavated. 
Should it be required to heel sheers, when raising 18 to 38-ton guns, at an angle 
rigged with two guys on the: 


greater than 15° from the 


ndicular, they should 


side which has to take the weight at extreme heel. 


This detail only makes provision for one back and one fore guy, and if more are: 


required demands should be framed accordingly. 


HEAVY SHEERS FOR 85 AND 328-TON GUNS. 
~ The strength and stability of the pier or wharf on which the 


feet of the sheers are to rest, must determine how near the edge 
of the masonry the shoes for the feet can be placed without 
endangering the structure, and it is most essential that reliable 


as near the edge as they can be with safety, for it must be borne 


* If rigged with two back guys provision must be made accordingly. 


information on this point should be obtained, and the shoes placed: 
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in mind that even with 70-feet spars at 20 degrces of heel, it is 
only possible to pick up a weight at a distance, measured horizon- 
tally , of about 23 feet from where the feet ofthe sheers rest. 

he vessel from which the guns have to be disembarked will 
probably have considerable beam, and unless the head of the 
eheers can be brought nearly over the main hatchway, much 
trouble and inconvenience will probably result in lifting the guns. 
Tackles exerting an outward strain, may be employed to bring 
the suspended weight fairly over the centre of the hatchway. 

Excessive heel is, if possible, to be avoided, from the great 
strain it throws on the back guys and their holdfasts, and the con- 
sequent increase of thrust on the * 

The utmost attention should be given to the emplacement 
for the shoes which are to carry the feet of the sheer spars, 
so as to secure a thoroughly solid and stable foundation, and also 
to the whole of the hold fasts, Every precaution should be taken 
to — against “twist” in any of the tackle about to be 
employed in raising and working the sheers. 

All the gear should be most carefully overhauled with a view 
to discover defects. 

Cordage should be kept as far as possible free from wet (espe- 
cially from salt water) and dirt. 

All blocks should be carefully examined, cleaned, and 
thoroughly well lubricated before use, as well as the winches, 
whose pain should be oiled, and the bearing surfaces of the 
cogs cleaned and greased. 

In the case of peeing such sheers about 15 feet inboard from 
the * of a dock or pier, the following method of raising will 
probably have to be resorted to. , i 
The spars having been got into the required position for 
rigging, are put together, the guys secured mt the main tackles 
hooked on, their lower blocks being near the foot of the spars, to 
which they should he securely lashed (each with a — of 
8-inch white rope about 18 fathoms long); the foot tackles may 
consist of 18-foot heavy gyn tackles attached to the feet of the 
z. by 6-inch slings of sufficient length for the tackle to lie 
ear of and outside the spars when on the ground. 

Care must be taken that the shells of the upper blocks of the 
main tackles lie flat to the spars, so that, when raising with the 
derrick by means of the two running ends of the main tackles, the 
shells of the upper blocks will not be strained or broken from th: 
fall bearing against them. 

A stout spar about 30 feet in length and 1 foot in mean 
diameter, should be lashed across the feet of the sheer spars as 
near the butts as possible with square lashing of 3-inch rope. 

The object of this spar being to keep the feet of the sheers at 
the proper interval in raising, and also to enable the sheers, when 
raised, to be moved into the required position near the edge of 
the pier in the manner described farther on, 
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DERRICK. 


The derrick to be employed for raising the sheers should be 
laced with its butt midway between the spars and about 50 feet 
kon the butts of the sheer spars, its head being away from the 
head of the sheers and skidded at a convenient height for rigging. 


The head of the derrick is rigged as follows :— 


A V-shaped slot should be cut with a saw in the head of the 
derrick, athwart the plane in which it will rise; a short 7-inch or 
8-inch sling or strap should be placed with its centre in the centre 
of the:slot, the two ends (fitted with thimbles) laid along the spar 
and temporarily secured with a piece of light lashing; the slin 
should then be lashed to the spar with about 10 fathoms of 3-in 
white rope. 

The back guy of the derrick should consist of two returns of 
6-inch rope passed through an 18-inch single or snatch block 
lashed to the head over the lashing securing the sling before 
described, and the running end of the guy be fitted with a runner 
tackle of suitable strength, such as a light gyn tackle. 

There should be three side guys, it being convenient to have 
two on that side of the derrick on which the back guy of the 
sheers will lie before raising, viz., one side guy lying over it and 
one under; their use is described further on under the head of 
Raising the Sheers. These guys may consist of 4-inch rope, and be 
secured to the top of the derrick by a clove hitch, and to the hold- 
fasts by means of a heavy gun tackle, to enable them to be readily 
hove in or slacked off. The holdfasts for the derrick side guys 
should be exactly opposite to ita butt. 

Stout foot tackles are necessary for the foot of the derrick, two 
heavy gun tackles answer well for the purpose. 

Before raising it, the head of the sheers should be skidded at 
such a height from the ground, that the running ends of the main 
tackle falls may pass clear underneath the sheer spars from the 
snatch blocks at the foot of the derrick to the wiuches. For the 
same reason these snatch blocks should be lashed as close to the 
butt of the derrick as possible. 

By crossing the two running ends of the main tackle falls 
between the upper and lower snatch blocks of the derrick, the 
necessity for shifting the coils of rope from one winch to another, 
before working the sheers, will be avoided. 

The derrick may be raised in the following manner :— 

The two cheeks of an 18-foot light gyn are placed one on each 
side of the spar, their heads connected by the head bolt and their 
feet lashed close to the ground with a heavy drag rope, to prevent 
their slipping outwards beyond their usual splay. 

The running ends of the two main tackle falls passing from 
the head of the sheers to the head of the derrick are laid over the 
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htad bolt of the gyn, which is then raised perpendicular and 
secured in that position by its temporary fore and back guys. 

The slack of the foot tackles of the sheers and derrick is taken 
in, and the falls are made fast. i 

The winches may now be worked to take in the running ends 
of the two main tackle falls, and the derrick be thus raised, until 
it comes in contact with the head of the gyn, which is then struck 
and removed. 

The winches are again worked, and the derrick raised until 
nearly perpendicular, when its back guy is made fast. 

In raising the derrick its side guys must be attended to, te 
ensure its rising in a vertical plane. 

Another method of raising the derrick is by means of a lever 
made fast to the taap end of its back guy, see page 676. 

In this case the head of the derrick before raising lies over the 
'head of the sheers, and its butt towards their feet. When the 
derrick is vertical its foot may be hauled towards the head of the 
sheers until it falls into the shoe placed to receive it. 


RAISING THE SHEERS. 


On the winches continuing to work, the head of the sheers 
will commence to rise. 

It is most necessary to narrowly watch the foot tackles as the 
-sheers rise, and to cautiously ease them up a little from time to 
time whenever the strain on them is becoming excessive ; in doing 
this a couple of round-turns should always be kept with the ran- 
ning end of the fall round the holdfast,* or the spars may by a 
sudden movement overpower the Nos. easing off and come down 
with a run. 

The fore guy must be well overhauled so as not to check the 
‘spars rising; the back guy should not be tautened until the head 
-of the sheers approach the head of the derrick, or an undue strain 
would be thrown on the foot tackles of the sheers. 

The derrick will raise the spars in this manner until they form 
an angle of about 35° with the horizon, when the weight of the 
-sheer spars may be taken by their own back guy, and the raising 
be thus completed. 

By now “ walking back” on the two main tackle winches, the 
derrick is gradually lowered to the ground, when it may be 
unrigged and removed. 

s that side of the derrick on which the back guy of the sheers 
lies is rigged with two side guys (one lying over and one under 
the back guy of the sheers), it enables the lower side guy to be 
hauled taut and made fast, and the upper side guy to be cast loose, 
as soon as the back guy of the sheers comes, in the process of rais- 
ing, in contact with the latter. 

N.B.—In raising the sheers with the derrick, the head of the 


* It is desirable to lead the running end of the foot tackles round a holdfast 
established well clear to either flank. 
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latter must be kept in the same vertical plane with the head of thes 
sheers, or one of the derrick side guys will be subjected to undue 
strain. 


Movine THE SHEERS TO THE FRONT WHEN UP. 


If the spars were rigged, as would probably have to be the 
case, with their head lying just within the edge of the pier or 
dock, and it is required to get them into position with their feet 
only {5 feet inside the edge of the pier, it is evident that they 
will have to be moved about 55 feet to the front. 

To do this, it will be necessary in the first instance to guard 
—— the feet opening out beyond their proper interval, for 
should they do so, it would strain the headbolt. So, as an addi- 
tional precaution, a light gyn tackle should be made fast between 
the feet of the spars, the slack hauled in, and the fall made fast: 
for when strain comes on the square lashings of the cross spar, 
the returns get stretched and slacken, and the feet, without the 
tackle just mentioned, might work outwards. 

The next thing to be done will be to place broad oak planks 
under the feet of the spars, in line with the shoes where they are 
ultimately to rest. To effect this the guys, both fore and back, 
should be slacked two or three 14-foot levers applied as levers of 
the first a on each pa of * ae be “or p> * the 
cross spar, the square lashings of which may be kept from slippin 
up fer tee spars either by cleats nailed on, or by a eile 4 
lashing applied to the sheer spar just over the square lashing. 
The levers, which should be applied as close to the foot to be 
raised as possible, are then borne down, and a long broad oak 
plank is launched under the foot, its upper surface having been 
previously grensed or soaped. 

The other foot of the sheers is then treated in the same way. 

Heavy gyn tackles are now made fast, one to each foot, to 
move it in the required direction. The running ends of their falls 

- may mor hands be short) be taken in by crab capstans. 

Check tackles, to prevent the feet slipping more than would be 
safe, should be employed, and two long levers at an angle of 45° 
with the horizon be applied under the cross spar, and close to the 
sheer legs on each side, if neces:ary. 

The fore guy should be tak... in, and the back guy elacked off 
as required. 

te greatly aids the operation to keep the head of the sheers 

inelined away from the direction in which the feet are 
being moved, and if the check tackles on the feet are properly 
kept in hand there is no risk in so doing. 

The feet of the spara are in this way brought up to and lowered 
tuto their shoes. 

SLINGING THE Gun. 

35 and 38-ton guns have very small buttons, and to enable 

them tu be safely slung at the breech, an iron ring to fit the 
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neck of the cascable, and carrying a shackle, has been issued, 
and affords the safest and best means of attaching the breech 
main tackle to the gun. 

The sling for the muzzle main tackle should be placed at the 
halfweight mark. 

A short 12-inch white rope sling with thimble is well fitted 
for the purpose. 

Should the gun to be raised be so skidded as to interfere with 
the short 12-inch sling being slipped over the muzzle and back to 
the halfweight mark, it will be found convenient to use a 16-foot 
9-inch white rope sling for the muzzle tackle. 


Fig. 5. 


Q-inch white rope sling (fitted with circular thimbles a.) 


This can be slipped under the gun in rear of the muzzle skid, 
and the two ends brought up and hooked on to the block of the 
muzzle main tackle. 

Slings used to raise heavy weights should always be fitted with 
thimbles, otherwise their strength is greatly diminished, and, from 
the strands being cut into and partially destroyed by the hook of 
the block, the sling is very likely to part, and cause an accident. 

It may be as well, as an extra precaution, to so lash the muzzle 
eling that it cannot slip towards the muzzle. 

Throughout the operation, the axis of the gun should be kept 
horizontal, and lowering should be effected by walking back on 
the winches, and not by use of the brake. 

Breech and muzzle-steadying tackles must be carefully attended 
to, and all usual precautions taken. 
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STRIKING SHEERS. 


For striking the sheers, the derrick being rigged as before, is 
raised by means of the main tackle winches, until the spar is at an 
angle of about 45 degrees. The sheer spars are then heeled over 
to the front by walking back on their back guy winches until the 
weight of the head can be taken by the derrick, after which, and 
unti the spars are down, the sheer back guy tackle should be 
allowed to overhaul freely. 

As soon as the sheers are down, the derrick may be struck by 
walking back on the main tackle winches. 


NOTES ON THE GEAR REFERRED TO IN THE FOREGOING 
PAGES. 


The weight of each sheer spar with its cast-iron cap is 6} tors.* 

The estimated weight of the head of the sheers when rigged 
and ready for raising is about 8 tons.* 

The weight of the crab winches when on their frames is about 
3 tons each; they are fitted with double and treble purchase. 

The power they are capable of being worked up to is 5 tons, 
direct from the barrel, on the slow speed. This is allowing eight 
men to acrab winch, and, presuming they each exert a force of 
15 Ibs. (or a total of 120 lbs. on the two handles), this amount of 
work could be exerted continuously without distressing the men. 
In placing crab winches the barrel must be at right angles to the 
rope it is required to take in, therefore, when the derrick is raised 
the winches are turned towards its butt, and when the sheers are 
being worked, towards their feet. 

To alter the position of the winches it will generally be only 
necessary to cast off the lashing of one side or bracket, slew the 
winch through the required angle and secure it again. It suves 
trouble to substitute a tackle for the lashing on the side that has 
to be shifted. 


PLACING SHEERS ON TOWERS, &c. 


Sheers are sometimes required on works where there is not 
sufficient room to prepare them, as, for instance, on the top of 
parapets, forts, &c. 

When this is the case they must be prepared below with their 
feet towards the slope or scarp. 

It is difficult to lay down precise rules for placing them in such 
positions, but the following are the simplest means, and will serve 
as a guide :— 

1. By taking them up an inclined plane formed of spars. 

2. By means of a single derrick. 

3. By means of a double-derrick. 


* This has reference to a pair of very heavy sheer spars for raising 38-ton guns, 
prepared in the Royal Arsenal, 1876; such heavy spars would, howcver, enta be 
met with. 
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1. By Means OF AN INCLINED PLANE. 


This method is only applicable to light: cheers, and in cases 
where the height to which they have to be raised is inconsiderable, 
and even then, in the generality of cases, it will be found more 
convenient to lift them into position with a single derrick; if, 
however, it should be decided to adopt it the mode of proceeding 
will be as follows :— . 

A strong spar is lashed across near the feet of the spars of the 
sheers on the side further from the work. 

Two long uphirs or skids are leant against the scarp at such a 
distance apart that they are inside and close to the legs of the 
sheers under the cross spar, their butt ends projecting beyond the 
top of the slope or scarp, so as to allow the feet to rise above it 
before their nippon ceases; their points should be butted firmly 
into the ground. 

The moveable blocks of two tackles are then made fast to the 
feet of the sheers, the standing to the butt ends of the two sup- 
porting —* 

The sheers having been raised nearly vertical by one of the 
guys passed over the work, are hauled up the spars, care being 
taken that the cross spar is kept at right angles to the uphirs, 
and the sheers at right angles to the inclined plane. 


2. By MEANS OF A SINGLE DERRICK. 


This will usually be the most convenient method to adopt, as 
it is more nap and requires less gear than a double derrick. 
The length and strength of the spar made use of for the derrick 
will depend on the height and weight of the sheers to be lifted. 

A spar about 45 feet in length, and having a mean diameter of 
13 inches, would be suitable for placing any but the heaviest 
nature of sheers in position. 

The — may be briefly described as follows :— 

The cheeks of an 18-foot light gyn are first hauled * to the top 
of the work or tower, and connected at top by the head bolt and at the 
foot by the lower cross-bar; the windlass is not used and the upper 
cross-bar is secured out of the way. The gyn cheeks being raised 
are kepi vertical by one fore and two back guys, the former being 
made fast to the head bolt, and the two latter to the upper part of 
the cheeks, which are kept from closing in together on the head 
bolt by the guys being led somewhat outwards. 

The hoisting tackle may consist of one double and oné es 
10-inch Bothway block, rove with a half coil of 84-inch rope; the 
double block being hooked to the head bolt of the gyn, the running 
end of the tackle is led through a leading block attached to the 
foot of one of the gyn cheeks, thence to the crab to be used for 
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raising the spar. The cheeks of the gyn are secured to prevent 
their moving towards the crab when the weight is taken. 

The derrick spar having been brought close to the foot of the 
tower, the hoisting tackle is overhauled until its lower block is close 
to the spar, to which it is attached at the centre of gravity by a 
stout strap or lashing. Steadying ropes are made fast to the ends 
of the spar, which is then hoisted and placed in a horizontal poši- 
tion between the edge of the work and the feet of the gyn cheeks. 
The * is slewed a quarter circle on its centre, being kept in 
hand by steadying ropes, the foot of one of the gyn cheeks being 
raised to allow it to pass under, and is then ready for rigging. 


RIQGING THE DERRICK. 


The derrick is rigged with one fore, one back, and two or tliree 
side guys, either one or two main tackles, as may be deemcd 
desirable, and two foot tackles. 

The head is rigged in a similar manner to that described at 
page 79. 

The fore and back guy may each consist of a coil of 4-inch 
tarred rope rove through a 12-inch single or snatch block ut the 
head of the derrick, and are each furnished with ə runner tackle, 
consisting of one double and one single 8-inch Bothway block, rove 
with a half coil of 24-inch tarred rope. 

Each side guy consists of 4-inch rope with a luff tackle at its 
lower extremity. Two luff tackles having their double blocks 
lashed close to the butt of the derrick answer well for foot tackles. 
The nature of the main tackles, and whether one or two are 
used, will depend on the weiyht of the spars to be lifted; one 
advantage of employing two is that it admits of more simple 
tackles, and hence the raising is more rapidly effected. Two main 
tackles, each consisting of one double and one single Bothway 
block, rove with a coil of 4-inch rope, would in most cases give 
ample power. In such a case the double blocks would be hooked 
into the bights of the strap at the head of the derrick, and moused, 
and the tackles overhauled until the single blocks were close 
to the butt of the spar, where they would be — lashed. 
The spar would have been previously launched inb until its 
butt lay close inside the shoe placed to receive it. 

The hoisting tackle by which the derrick was lifted to the top 
of the work having been sent down from the head of the gyn 
cheeks, is replaced by two 12-inch snatch blocks, through which 
the running ends of the derrick main tackles are rove, whence 
they are led through similar blocks secured, one to the foot of each 
gyn cheek, to the crabs used for taking the weight. 

Before the derrick is raised it should be borne in mind that if 
the sheer spars are more lofty than the derrick, the latter should be 
rigged with two side guys on that side on which the back guy of 
the sheers will be. One of the double side guys will be over and 
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one under the back guy of the sheers, the latter being brought into 
use and the former cast off as soon as the back guy of the sheers 
comes in contact with it, in the operation of raising the sheers. 

It is sometimes desirable to get as much lift as possible when 
raising the sheers, or their feet may not be above the top of the 
work when the hoisting tackles are chock-a-block. When such is 
the case, either a very short strap, say of 5-inch rope, should be 
made use of for the upper blocks of the main tackles at the head 
of the derrick, or the blocks be lashed close up to the head, and 
be prevented from slipping down the spar by a collar of rope 
below the lashing. 


N.B.—If preferred, a light single derrick may first be rigged 
and raised on the summit of the work, and by its means the hea 
derrick be raised from below in a vertical position (already rigged) 
and placed in its shoe. 


RAISING THE DERRICK. 


The main points to be attended to in raising the derrick are :— 

1. To see that it rises in a vertical plane; this is effected by 
hauling in or easing off the side guy es as required. 

Both side guy tackles will require slacking off as the spar rises, 

2. The foot tackles to be narrowly watched and eased up as 
required. 

When all is ready, the slack of the foot tackles and side guys 
is taken in, the crabs for the running ends of the main tackles 
heave round, and the head of the derrick rises. When it has risen 
to about the level of the head of the gyn, the spar will be high 
enough to be under the control of its own fore guy, by means 
of which the operation is completed. 

The butt of the spar may be allowed to slide into its shoe 
when the angle of inclination is about 45°. 

Care must be taken as the spar approaches the perpendicular 
to keep the back guy well in kaa The whole of the 8 
having been made fast, the head of the gyn may be homered y 
walking back on the main tackle crabs; the lower cross-bar bein 
unkeyed, the feet of the cheeks are allowed to come inboard unt 
the head of the gyn is close to the foot of the derrick, when the 
cheeks are taken to pieces and removed. 


PREPARING THE SHEERS FOR RAISING. 


The sheers are rigged in the usual manner, with their butts 
towards, and close to, the foot of the work on which they are to be 


Should the work be surrounded by water, they will have to be 
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prepared on a raft of casks, pontoons, or barges, and floated into the 
required position. 

A —* is lashed across the sheers near their butts (Fig. 7) to 
keep them at the required distance apart during the operation of 
raising. 

The derrick main tackles are securely lashed one to each sheer 
spar well above the centre of gravity, the lashings being prevented 
from slipping up the spars by collars of rope put on above them. 

Foot ropes or tackles are employed to control the motion of 
the feet as the spars rise. 

The running ends of the derrick main tackles being led through 
snatch blocks lashed to its foot, all is ready for raising. 

When only one main tackle is sn for lifting the sheers, 
it may be secured to them by means of a 6-inch white rope gun 
sling, 12 feet long, applicd in the following manner. 


Fig. 6. 


The sling being slipped over the spars before they are lashed, 
as shown in the diagram, is hauled taut till it grips. It is prevented 
from slipping up the by collars of lashing, a a. 

The lower block of the derrick main tackle is hooked into the 
centre of the sling at 5, and prevented from slipping to either 
flank by being cross-lashed with a bit of light lashing. The sling 
should be about two-thirds up the spars, measured from their butts. 

As when sheer spars are thus suspended the sling has a 
tendency to bring the feet together, it is as well when lashing the 
spar across their butts to make a small allowance on this account 
of, say, about 6 inches. 
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RAISING THE SHEERS. 


The head of the derrick having been slightly heeled outwards, 
the main tackle crabs heave round, and the sheers are raised, first 
into a vertical position, then bodily up until their feet are high 
enough to be brought over the shoes, into which they are lowered 
by walking back on the crabs. The fore and back guys of the 
e Aio must be attended to as the spars rise, so as not to impede 
the lifting, or slew the head. 

In subsequent operations with the sheers it is most likely that 
the derrick might be left standing without causing any inconve- 
nience, its butt being cross-lifted to a flank out of the way, if 
necessary. 

When raising sheers off a floating raft, the butts of the spars 
should be kept from sinking, as the sheers rise from the horizontal 
to the vertical, by suspending them with tackles from the top of 
the work. 

Lowering the sheers and derrick is the exact converse of the 


foregoing. 
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Another method of erecting a single derrick on the summit of 

a work is to first erect a smaller derrick, such as a 25-foot spar, by 

means of a lever, which small derrick is made use of instead of the 

gyn — but in precisely the same manner as that already 
escribed. 


To PLACE SHFERS WITH A DOUBLE DERRICK, 


When very heavy sheers have to be placed on the summit of a 
work, a double derrick may be employed. The derrick spars are 
prepared and erected in the manner already described, except that 
the heads may be connected (Fig. 8), thus rendering one side guy 
for each derrick sufficient, and each has but one main tackle. rhe 
tackle connecting the heads of the two derricks should be double, 
one lying over and one under the back guy of the sheers, for the 
same reason that it was necessary, as described at p. 667, to rig the 
single derrick with a double side guy on one side. 

The main tackles are lashed one to each spar well above the 
centre of gravity, and led and worked as in the previous case. 


Fig. 8. 
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Fig. 9. 
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GENERAL OBSERVATIONS ON THE FOREGOING OPERATIONS. 


It has already been remarked that it is necessary to secure the 
lower blocks of the derrick main tackles well above the centre of 
gravity of the sheers, or about two-thirds of their length up the 
spars measured from the butts; but in cases where it becomes 
necessary to get more lift, the centre of gravity of the sheers may 
be brought nearer their feet by weighting the butts of the spars, 
either by making use of a heavy spar instead of a light uphir to 
lash across them, or else by slinging heavy projectiles or weights 
of any kind to them. The points of suspension may then be 
shifted nearer the feet. 

The difficulty is thus met, not by getting more lift, but by 
—— the necessity for having so much. 

Should, however, this expedient prove barely sufficient, and the 
feet of the sheer spars not quite clear the top of the work, they 
may be raised by heeling out the derrick a little more, then hauling 
in on the sheer fore guy and easing up its back guy; by thus 
depressing the head the feet are raised, the spars revolving round 
the points of suspension. As soon as the feet of the sheers are 
found to clear the edge of the work, the derrick is heeled in until 
they are over the shoes, into which they are then lowered. 


PASSING GUNS OVER DITCHES BY MEANS OF 
TWO SHEERS OR DERRICKS. 


Two sheers may be used to pass guns over ditches in the 
following manner :— l 
They are erected on either side in the ordinary way, except 
that only one guy is necessary for each, the heads being connected. 
(Fig. 9.) hen raised the main tackles are made fast to the 
gun, which is passed across by hauling on one tackle, at the same 
time slacking off the other. 
aaa may also be used for the same purpose with light 
weights. 
' They should be slightly inclined outwards, as the strain on the 
back guy is sometimes excessive. 
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GYN SHEERS. 


When it is practicable to establish both a fore and a back guy, 
gyn sheers are generally rigged and worked without a prypole, but 
when a back guy only can be used, they are rigged with a 
lengthened prypole in the manner hereaftcr described; in the 
former case they are distinguished by being called simply “ gyn 
sheers,” and in the latter “ gyn sheers with prypole.” 

Gyn sheers are especially applicable in cases where— 

1. The space for preparing and working sheers is small. 

2. When it is only required to lift or lower the weight a short 
distance, measured horizontally, from the feet. 

8. In cases where it is possible to plaut the feet close to the 
edge of the scarp or work, as the angle of heel should not be 
extreme. 

The weight to be raised will determine whether an 18-foot 
light or heavy gyn should be used; in the former case the stores 
will be the same as for light, and in the latter for medium sheers, 
except that no head lashing or main tackle sling is required. 


To PREPARE AND RaAISB. 


The O.P. gyns (with shackle) are most suitable for gyn 
sheers, the shackle forming a ready means of attachment for tis 
upper block of the main tackle, and throwing the weight on the 
head bolt close to its points of support in the gyn cheeks. A 
block of wood is used to fill the space on the head bolt usually 
occupied by the prypole. 

f a N.P. with forked prypole) is made use of, the heads 
of the cheeks should be closed in as much as possible on the head 
bolt, only just enough room being left to hook the main tackle on 
to the bolt, which would be unduly strained unless the points of 
support were thus brought close together. 

The cheeks are put together without the windlass, cross-bars, or 
prypole, the place of the latter on the head bolt being filled, if the 
gyn is O.P., with a block of wood as already described. 

The strength of the guys and main tackle will be regulated by 
the weight to be lifted and angle of heel necessary. The guys are 
fixed to straps at the head of the gyn; the straps being of strength 
proportionate to the guys. The method of suspending the main 
tackle with the different natures of gyrs has been previously 
described. 

All the rest of the details are the same as for sheers, except that 
from the smaller bi oe of gyn sheers they may be raised by one 
of their guys, men lifting at the head. 


Gyn SHEERS WITH PRYPOLE. 


If n gyn is used as sheers under circumstances when it would 
be inconvenient or impossible to establish a fore guy, the difficulty 
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is met by lengthening the prypole by strongly lashing another spar 
to it, which oa shoe be duct 26. feet a Amat The ad 
thus lengthened serves as a strut in rear, and acts instead of a fore 
guy. 

The gyn is put together in the ordinary manner, but without 
windlass, the cheeks being to the front. 

The back guy is arranged as for ordinary sheers, the strap for 
its block being placed flat over the head of the gyn; the ends are 
crossed underneath, brought up over the head towards the rear, 
and the block hooked into the bights. 

To the end of the lengthened prypole the moveable blocks of 
two tackles are made fast, the standing to the feet of the cheeks. 

The tackles, which are termed side tackles, may each consist of 
one double and one single 8-inch Bothway block, rove with a fall of 
24-inch rope. The double is the moveable block. If luff tackles 
are employed it will be found that the fall is too short, unless a 

ndant (for which a heavy drag rope is suitable) be attached 
etween the double block and the foot of the prypole. 

A plank is placed for the foot of the lengthened prypole to run 


The upper block of the main tackle is hooked to the shackle or 
head bolt, according as the gyn is O.P. or N.P. 

The sheers are raised by hanling on the two side tackles, at the 
same time easing off the back guy, and lifting at the head. 

When they have sufficient heel, the side tackles and back guy 
are made fast. s 

The running end of the fall of the main tackle is then led 
through a leading block, lashed to the foot of one of the cheeks, to 
the capstan. ; 

The weight is raised by the capstan to the height required, the 
back guy hauled on, and the side tackles eased off, until the weight 
is brou ht in, above where it is to rest, and lowered. 

Both in the case of gyn sheers, and gyn sheers with prypole, 
difficulty is occasionally experienced in arranging for the support 
of the feet of the gyn cheeks, the iron spike at their extremity 
rendering it unadvisable to place them in a shoe such as is used for 
the feet of sheer spars. On ordinary ground the difficulty may be 
met by lashing a spar across the foot of the cheeks; the spar, by 
- taking a bearing on the ground, prevents the cheeks sinking. On 
masonry, however, the spar will not keep the spike clear; in such 
a case the following expedient has been found to answer well; a 
hemispherical block of elm, iron bound to prevent it splitting 
(Fig. 10), is fitted to receive the foot of each cheek. 

ihe feet thus shod are placed in sheer shoes, and work in the 
ordinary manner. 


on 
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Fig. 10. 


Foot of cheek. 


Iron band or hoop. 


Elm wood block. 


Gyn shoes are not adapted for heeling spars on. 

Two 4-inch or 6-inch pieces, placed fore and aft close on either 
side of the spike, and lashed together to prevent their opening, 
answer fairly to support the feet of the gyn cheeks. 


LEVER SHEERS. 


Lever sheers are very rarely used, for the following reasons: — 

1. Gyn sheers, or gyn sheers with prypole, are easier to prepare 
and work, and will raise a heavier weight, and instances are but 
few where a gyn cannot be procured for the purpose. 

2. The employment of a spar, or a composite spar in the 
manner adopted in lever sheers, subjects it to a cross-breaking 
strain of the most trying nature, hence it is only applicable for 
raising comparativel light weights, say 5 tons at the outside. 

3. They cannot be heeled in or out, hence the weight can only 
be picked up a short distance out, for the counter lever must be 
kept short on account of the strain on the spar and the difficulty 
that would be experienced with a long counter lever in bringing 
the suspended weight inboard. 

In case, however, it should be decided to erect lever sheera, 
the mode of procedure will be as follows :— 

The stores are nearly the same as those for ordinary sheers, 
except the spars; only one back guy is required. 


GENERAL DUTIES OF SECTIONS. 


No. 1. Lever. 

No. 2, Foot of lever. 

No. 3. Crutch. 

No. 4. Back guy. 

No. 5. Main fall, leading block, sling and steadying ropes. : 
No. 6. Crab capstan. 


A crutch of any desired height is prepared like sheers. 
A long spar is laid on this, having the upper block of the main 
tackle made fast to its outer end. A strap for the block of the 
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back guy is then laid over the long spar behind the crutch; the 
bights led down one on each side under the crutch, up and over 
it to the rear; or it is placed on the long arm close in rear of the 
crutch, one bight led round each point of the crutch from out- 
wards, inward meeting towards the rear; into the bights thus 
formed the block is hooked. 

The foot of the long spar is firmly butted into the ground to 
prevent its slipping back, and is kept from rising by being lashed 
to pickets, driven in across it, or by being weighted. Should the 
weight to be taken be so great as to make the centre of the spar liable 
to buckle, it will be as weli to lash it to a weight on the ground. 

The lever and crutch can be formed of either single spars, or 
smaller spars lashed together. (Figs. 11 and 12.) 


Fig. 11. 
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They can be ppn on the ground and raised by tackles 


the moveable blocks of which are made fast to the inner end of the 
long spar, on the same principle as with gyn sheers with lengthened 
e. 


pry 
o ape against the crutch capsizing to a flank in raising, 
light side guys may be employed. 


DERRICKS. 


Derricks are used for lighter weights than sheers, also to raise 
sheers themselves. ‘They may be used singly or in combination. 

Their advantage is that when the weight is taken it can be 
slewed through a considerable space and then lowered. 

Derricks are of two descriptions, the “Standing” and 
“ Swinging.” 

In every case the size of the spars, cordage, and holdfasts must 
depend on the purpose to which it is to be applied. 

A “Standing ” is used when a direct lift or slight lateral play 
is required. 

A “Swinging” when much lateral play is to be given and 
lighter weights raised. 

Four guys are generally used; sometimes, when specific work 
is to be done, three guys can be made sufficient. 

The detachment required is the same as for ordinary sheers. 
It is also told off in the same way, and the sections perform the 
duties as under. 


GENERAL DUTIES. 


No. 1. Head of derrick. 
No. 2. Foot of derrick. 


To ARRANGE STORES. 


The stores required are the same as for ordinary sheers. In 
addition, two side guys, with blocks for head, two runner tackles, 
and two selvagees for the same; also, holdfasts are required, and 
only one spar and shoe is required. 

The stores are brought up by the sections that use them. 


To PREPARE DERRICKS. 


The position of the foot and holdfasts for guys should be first 
marked out; this will depend very much on the length of the spar. 
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Sheers and Derricks. 


The following should be as closely adhered to as possible. 


Fig. 18. 
1J 
1 
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CH is the spar. 
F, the fore guy holdfast. 
R, the back guy holdfast. 


RS, right side guy holdfast. 

LS, left side guy holdfast. 

CF, CR, CLS, CRS, or distance to holdfasts=2 CH. 
Length of guys=4 CH. 


P ae spar is laid in any desired position with a support for its 
ead. 
It is seldom, if ever, necessary to rig a derrick with more than 
two running guys, the others being standing 8; the latter 
being only called on to allow of a slight late eel, sufficient 
to admit of the suspended weight clearing the spar when swinging 
from front to rear, or vice versd, and not often that, as this can 
generally be effected by the steadying ropes or tackles without 

iving lateral heel at all; the following instructions are therefore 
framed to apply in the case of a derrick rigged with running fore 
and back guys and side guys consisting of one return of rope with 
luff tackle at their lower extremity. 


To Rie THE HEAD. 


A slot is cut in — surface of the head of the spar for 
the sling of the main e, its sharp edges should be rounded off 
to prevent the sling being cut. 
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Sheers and Derricks. 


The spar should be so placed that the slot lies, fore and aft, 
in * vertical plane in which the head of the derrick will move in 
eeling. 


Rear view of Derrick, when raised, showing mode of attachment of side guys. 
The head lashing is omitted to show the arrangement of the sling for the main tackle. 


The centre of the main tackle sling should be placed in the slot, 
the bights being laid along the spar and temporarily secured by a 
light lashing. 

The lashing for securing the guy blocks at the head of the 
derrick may consist of about 10 fathoms of 23-inch rope and be 
applied in the following manner :— 

A timber hitch is made round the head of the spar a few inchea 
below the slot, and a complete round turn taken; the single or 
snatch blocks of the fore and back guys are then held in the 
positions they will occupy, and as many returns of the lashing taken 
round their hooks as may be deemed sufficient. 

The number of returns should be regulated by the weight to 
be taken and angle of heel anticipated. Five or six will generally 
prove sufficient. The spare end of the lashing rope is utilized by 
applying it as a collar round the spar below the hooks, the end 
being brought up and made fast above them. 

The fore and back guys and their runner tackles are the same 
as with light sheers. (Page 646.) 

The anti-twisters for the guy blocks may be made fast to the 
head of the spar or the side guys. 

The side guys (for which one half coil of rope, put on with a 
clove hitch on its centre over the head of the spar, above the head 
lashing, generally answers well) may, as before stated, be fitted 
with luff tackles at their lower extremities. 

A shoe is sunk for the foot in the same way as for sheers. 


To Raise THE DERRICK. 


To raise the derrick the two side guys are hauled in and made 
fast while it is on the ground. 
The same means are then used as for raising sheers. 
(A. M.) 2x 
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Sheers and Derricks. 


c SWINGING ” DERRICK. 
The detachment is the same as for a “ Standing ” derrick. 


GENERAL DOTIXES. 


The general duties are the same except that No. 1 section 
attends to the head of the swinging spar and its tackle in addition 
to the duties detailed for a “Standing ” derrick, and No. 2 attends 
to the feet of both spars. 


To ARRANGE STORES. 


The stores required are the same and brought out by the same 
sections as for a “Standing” derrick, and in addition the following: 
one spar and shoe, with pickets if necessary, one long rope for the 
side guys, holdfasts, and une main tackle for the swinging spar. 


To PREPARE A “ SwINGING” DERRICK. 


An upright spar is prepared the same as fora “ Standing’ 
derrick. 

A swinging spar is then prepared with a main tackle as in the 
“ Standing ” derrick, and is connected to the upright by the main 
tackle of -the “ Standing” derrick, at the most convenient distance 
from the head. Its fuot is supported in a shoe at the foot of the 
“Standing” derrick inclined so as to be as nearly as possible at 
right angles to its — direction, or its butt end is supported 
by being lashed to the upright. 

It is steadied by side guys from the head, and when the angle 
of:ite swing is great the foot, if in a shoe, should be provided with 
preventer ropes. This angle ought not to exceed 60°. 
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